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CONTROL  OF  AIR  POLLUTION  FROM  NEW 
MOTOR  VEHICLES  AND  NEW  MOTOR  VEHI¬ 
CLE  ENGINES  CERTIFICATION  AND  TEST 
PROCEDURES 

Particulate  Regulation  for  Light-Duty  Diesel 
Vehicles 

AGENCY:  Environmental  Protection 
Agency. 

ACTION:  Notice  of  proposed  rulemak¬ 
ing. 

SUMMARY:  This  proposed  regulation 
establishes  a  standard  for  the  emission 
of  particulates  from  diesel-fueled 
light-duty  vehicles  and  light-duty 
trucks.'  Beginning  with  the  1981 
model  year,  this  standard  would  be 
0.60  gram  per  mile  (0.373  gram  per  kil¬ 
ometer).  Beginning  with  the  1983 
model  year  the  standard  would  be  0.20 
gram  per  mile  (0.124  gram  per  kilome¬ 
ter).  This  proposal  will  also  amend  the 
emission  testing  regulations  at  40  CFR 
Part  86  to  establish  procedures -for  the 
testing  of  new  diesel-fueled  light-duty 
vehicles  and  light-duty  trucks  to  deter¬ 
mine  compliance  with  the  applicable 
particulate  emission  standard.  In  addi¬ 
tion.  this  proposal  will  delete  separate 
test  procedures  for  Selective  Enforce¬ 
ment  Audits  (SEA)  beginning  with  the 
1930  model  year  and  will  require  that 
the  test  procedures  used  for  certifica¬ 
tion  be  used  for  SEA. 

Statutory  authority  and  mandate 
for  this  action  is  provided  under  Sec¬ 
tion  202  of  the  Clean  Air  Act.  Section 
202(a)(3)(A)(iii)  of  the  Act  provides 
that,  “The  Administrator  shall  pre¬ 
scribe  regulations  under  paragraph  (1) 
of  this  subsection  applicable  to  emis¬ 
sions  of  particulate  matter  from 
classes  or  categories  of  vehicles  manu¬ 
factured  during  and  after  model  year 
1981  (or  during  any  earlier  model  year, 
if  practicable.)" 


■According  to  the  interpretations  of  vehi¬ 
cle  classes  published  in  Conference  Report. 
U.S.  House  of  Representative  Report  No. 
95-564.  p.  164  “the  recent  classification  of 
vehicles  bet  ween  6,000  and  8.500  pounds  as 
light-duty  trucks  would  continue  to  be  ap¬ 
propriate  provided  regulations  developed 
for  such  vehicles  conform  to  this  section  " 
The  designation  “light-duty  truck”  used  in 
this  regulation  is  based  upon  the  definition 
of  this  class  of  vehicles  which  appears  in 
Section  86.079-2  of  the  Code  of  Federal 
Regulations.  Light-duty  vehicles  and  light- 
duty  trucks  are  distinct  classes  of  motor  ve¬ 
hicles  but  have  similar  operating  character¬ 
istics,  share  similar  engine  types,  and  are 
tested  using  similar  test  procedures.  EPA 
will  use  the  designation  “light-duty  vehi¬ 
cles"  to  mean  both  classes  of 
vehicles."Light-duty  diesels”  will  mean  both 
classes  of  vehicles  which  have  diesel  en¬ 
gines. 


PROPOSED  RULES 

DATES:  Public  Hearing:  There  will  be 
a  public  hearing  on  the  provisions  of 
the  proposed  regulation  on  March  5, 
1979.  EPA  will  announce  the  time  and 
place  of  the  public  hearing  later  in  the 
Federal  Register. 

Public  Comment:  During  final  rule- 
making  EPA  will  consider  comments 
received  on  or  before  April  9,  1979.  We 
request  that,  to  the  extent  possible, 
comments  be  submitted  prior  to  the 
hearing.  EPA  will  keep  the  record  of 
the  public  hearing  open  for  submis¬ 
sion  of  rebuttal  and  other  information 
following  the  close  of  the  hearing.  See 
“Supplementary  Information"  for  ad¬ 
ditional  details. 

ADDRESSES:  Interested  persons  may 
submit  written  comments  to  the:  Ad¬ 
ministrator,  U.S.  Environmental  Pro¬ 
tection  Agency,  Attn:  Office  of  Mobile 
Source  Air  Pollution  Control  (ANR- 
455).  401  M  Street.  S.W..  Washington. 
D.C.  20460. 

Ten  copies  of  the  comments  are  re¬ 
quested  but  not  required. 

FOR  FURTHER  INFORMATION 
CONTACT: 

Merrill  W.  Korth  or  Richard  A.  Ty- 
koski.  Standards  Development  and 
Support  branch.  Emission  Control 
Technology  Division,  Environmental 
Protection  Agency,  2565  Plymouth 
Road,  Ann  Arbor,  Michigan  48105, 
Telephone:  (313)  688-4200. 

SUPPLEMENTARY  INFORMATION: 

Public  Comment.  It  is  EPA's  inten¬ 
tion  to  assure  all  interested  parties  an 
opportunity  to  study  all  information 
which  may  become  the  basis  for  EPA’s 
final  action  in  this  proceeding.  Accord¬ 
ingly,  the  Agency  will  not  consider  in 
this  rulemaking  any  material  which 
cannot  be  made  publicly  available. 
Parties  who  wish  to  submit  informa¬ 
tion  in  response  to  this  Notice  of  Pro¬ 
posed  Rulemaking  are  cautioned  that 
EPA  will  not  consider,  but  will  return 
to  the  commenter,  any  comments 
which  are  claimed,  in  whole  or  in  part, 
to  be  confidential. 

Despite  significant  gains  made  in  the 
control  of  total  suspended  particulate 
(TSP)  emissions  from  stationary 
sources,  there  are  many  air  quality  re¬ 
gions  which  are  not  able  to  meet  the 
primary  National  Ambient  Air  Quality 
Standard  (NAAQS)  for  TSP  of  75  mi¬ 
crograms  per  cubic  meter.  As  diesel- 
fueled  vehicles  assume  an  increasing 
portion  of  the  light-duty  vehicle 
market,  their  contribution  to  the  am¬ 
bient  TSP  levels  will  increase,  because 
diesel-fueled  engines  emit  approxi¬ 
mately  40  times  the  amount  of  partic¬ 
ulate  that  is  emitted  by  gasoline- 
fueled  engines  equipped  with  catalytic 
converters. 

EPA  expects  that  as  many  as  25  per¬ 
cent  of  all  new  light-duty  vehicles  sold 
by  the  late  1980s  will  be  powered  by 
diesel  engines.  This  proposed  regula¬ 


tion  should  reduce  nationwide  particu¬ 
late  emissions  from  light-duty  diesels 
in  1990  by  197,000  metric  tons  (217,000 
tons)  of  particulate  per  year.  EPA  ar¬ 
rived  at  this  figure  assuming  that  new 
diesels  will  appear  at  a  maximum  in¬ 
troduction  rate  of  17.5  percent.  This 
represents  a  77  percent  reduction  in 
light-duty  diesel  particulate  emissions 
over  the  uncontrolled  situation. 

Heavily  travelled  urban  roads  are 
the  primary  areas  polluted  by  light- 
duty  diesel  particulate,  and  it  is  in 
these  areas  that  this  regulation  will 
have  its  major  effect.  This  regulation 
would  reduce  roadside  TSP  levels 
(measured  at  a  distance  4  meters  from 
the  road  and  3  meters  above  £he 
ground  with  an  average  daily  traffic  of 
17,000  vehicles)  from  light-duty  diesels 
by  over  1 1  micrograms  per  cubic  meter 
in  1990. 

Because  the  new  light-duty  diesel 
test  procedure  overlaps  with  the  previ¬ 
ous  Federal  Test  Procedure  (FTP), 
EPA  has  revised  the  FT’P  for  all  light- 
duty  vehicles  to  incorporate  the  new 
procedures.  This  makes  the  revised 
procedure  generally  applicable  to  both 
gasoline-fueled  and  disesl-fueled  vehi¬ 
cles  and  allows  for  the  unique  gaso¬ 
line-fueled  or  diesel-fueled  tests  which 
the  particulate  standard  necessitates. 
Specific  changes  in  the  FTP  are  out¬ 
lined  later  in  the  preamble. 

Changes  to  the  P’TP  will  also  supply 
to  SEA.  Currently  the  test  procedures 
for  SEA  are  incorporated  in  a  separate 
appendix  to  40  CFR  Part  86.  Separate 
test  procedures  were  published  for 
SEA  based  on  a  suggestion  by  several 
manufacturers  that  all  of  the  details 
of  the  application  of  the  FTP  in  certi¬ 
fication  may  not  be  appropriate  in  the 
context  of  SEA.  However,  EPA's  expe¬ 
rience  with  testing  under  the  SEA  pro¬ 
gram  since  its  implementation  indi¬ 
cates  that  there  is  no  compelling 
reason  to  continue  to  have  separate 
test  procedures  for  SEA.  Therefore, 
this  proposed  regulation  deletes  sepa¬ 
rate  SEA  test  procedures  beginning 
with  the  1980  model  year  and  applies 
the  certification  test  procedures  to 
SEA. 

The  proposed  regulation  requires  a 
particulate  emission  standard  for  all 
light-duty  diesels  beginning  with  the 
1981  model  year  and  makes  this  stand¬ 
ard  more  stringent  beginning  with  the 
1983  model  year.  EPA  believes  that 
this  standard  is  feasible  based  upon 
best  available  technology.  This  stand¬ 
ard  also  assumes  the  1981  oxides  of  ni¬ 
trogen  (NOx)  standard  of  1.0  gram  per 
mile  will  still  apply.  Current  technol¬ 
ogy  for  the  control  of  NOx  emissions 
relies  upon  techniques  which  have  a 
tendency  to  increase  particulate  emis¬ 
sions.  We  have  taken  this  effect  into 
consideration  in  determining  the  pro¬ 
posed  particulate  emission  standard. 
We  expect  manufacturers  to  add  tur- 
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bochargers  to  most  engines  and  be¬ 
lieve  that  the  use  of  this  technology 
should  result  in  a  net  fuel  savings. 
Turbochargers  can  increase  perform¬ 
ance,  fuel  economy,  or  both.  For  the 
purposes  of  this  regulation  and  the 
calculations  included  in  it,  EPA  has  as¬ 
sumed  that  manufacturers  will  com¬ 
bine  the  maximum  fuel  economy  with 
the  minimum  loss  of  performance 
compared  to  diesels  without  turbo¬ 
chargers. 

Proposed  Standard 

The  proposed  particulate  standard 
for  light-duty  diesel  vehicles  beginning 
with  the  1981  model  year  is  0.60  gram 
per  mile  (0.373  gram  per  kilometer!  as 
tested  over  the  standard  EPA  Urban 
Dynamometer  Driving  Schedule 
(UDDS).  Beginning  with  the  1983 
model  year,  the  standard  will  be  0.20 
gram  per  mile  (0.124  gram  per  kilome¬ 
ter).  Diesel-fueled  vehicles  must  also 
meet  the  appropriate  gaseous  emission 
standards  for  hydrocarbons  (HC), 
carbon  monoxide  (CO),  and  NOx. 

Technology 

The  Clean  Air  Act  of  1977  mandates 
particulate  emission  control  based 
upon  best  available  technology.  EPA 
believes  that  the  proposed  1981  partic¬ 
ulate  emission  standard,  which  is 
based  on  the  assumption  that  EPA 
will  not  waive  the  1.0  gram  per  mile 
NOx  standard,  is  achievable  by  several 
forms  of  current  technology.  Potential 
control  technologies  include  engine 
modification  and  redesign  (adjust¬ 
ments  to  timing,  redesign  of  combus¬ 
tion  chambers,  redesign  of  fuel  injec¬ 
tors,  insulation  of  the  engine,  derating 
of  the  engine,  turbocharging,  etc.)  to 
reduce  the  amount  of  particulate 
formed,  or  methods  to  remove  the  par¬ 
ticulate  once  it  is  formed  (catalytic 
converters,  traps,  trap-oxidizers,  etc.). 

It  is  EPA’s  judgment  that  the  lead- 
time  allowed  before  implementation  of 
this  regulation  is  sufficient  to  permit 
manufacturers  to  incorporate  one  of 
the  simpler  forms  of  this  technology 
such  as  turbochargers  or  minor  com¬ 
bustion  chamber  redesign  to  present 
engines,  if  necessary.  Present  small 
displacement  diesel  engines  (less  than 
2.0  liters)  will  be  able  to  meet  the  pro¬ 
posed  1981  standards  in  their  current 
form  requiring  no  modifications. 

Current  particulate  control  technol¬ 
ogies,  such  as  those  listed  above, 
should  be  sufficient  to  bring  small  dis¬ 
placement  diesel  engines  into  compli¬ 
ance  with  the  1983  particulate  stand¬ 
ard.  Larger  diplacement  diesel  engine 
manufacturers  will  have  to  make  im¬ 
provements  on  control  devices  or  rede¬ 
sign  engines  to  meet  the  1983  particu¬ 
late  standard,  both  of  which  EPA  be¬ 
lieves  to  be  technologically  feasible  in 
the  time  frame.  EPA  does  not  believe 
that  implementation  of  this  standard 


will  result  in  discontinued  production 
of  any  current  engine  line.  Thus,  EPA 
believes  that  these  regulations  will  not 
limit  the  range  of  strategies  available 
to  manufacturers  to  comply  with  the 
government’s  fuel  efficiency  stand¬ 
ards.  The  Agency  solicits  specific  com¬ 
ments  on  these  judgments. 

EPA  does  not  expect  engines  meet¬ 
ing  the  proposed  standard  to  suffer 
any  loss  in  fuel  economy  if  manufac¬ 
turers  use  available  fuel  efficient  tech¬ 
nologies. 

We  selected  this  standard  because  it 
represents  a  significant  and  cost  effec¬ 
tive  reduction  in  emission  levels.  EPA 
considered  alternative  actions  and 
standards,  but  did  not  select  them  as  a 
basis  for  this  proposal  for  the  reasons 
cited  below.  We  considered  not  con¬ 
trolling  particulate  emissions  from 
light-duty  diesels  at  all.  The  Agency 
did  not  select  this  alternative  for  pro¬ 
posal  because:  (1)  the  Clean  Air  Act 
mandated  a  particulate  standard;  (2) 
the  current  levels  of  ambient  TSP  re¬ 
quired  control  of  particulate  emis¬ 
sions;  and  (3)  light-duty  diesels  repre¬ 
sented  a  particulate  source  with  a  rela¬ 
tively  large  potential  reduction  in 
emissions,  particularly  in  areas  with 
heavy  traffic.  EPA  also  considered  al¬ 
ternative  levels  of  control  for  the  1981 
standard  but  did  not  select  these  alter¬ 
natives.  We  believe  that  those  alterna¬ 
tives  requiring  more  control  would  not 
be  attainable  by  1981.  We  also  believe 
that  those  alternatives  requiring  less 
control  would  not  protect  the  environ¬ 
ment  as  well  as  the  proposed  standard. 
Comments  are  solicited  on  these  judg¬ 
ments.  , 

In  considering  how  best  to  deter¬ 
mine  the  appropriate  standard,  EPA 
looked  at  the  emission  levels  of  exist¬ 
ing  vehicles  (see  Table  I)  and  assessed 
emission  levels  judged  to  be  techno¬ 
logically  feasible  considering  cost, 
leadtime,  noise,  energy  and  safety  for 
all  models  and  types  of  light-duty 
diesel  vehicles. 

This  was  only  one  of  a  number  of  ap¬ 
proaches  EPA  considered  in  setting 
the  level  of  the  final  1983  standard. 
The  approaches  considered  included 
setting  a  standard  requiring  the  best 
available  technology,  and: 

(1)  Based  on  the  lowest  particulate 
level  achievable  by  the  best  light-duty 
diesel  with  respect  to  particulate  emis¬ 
sions; 

(2)  Based  on  the  lowest  particulate 
level  achievable  by  the  worst  light- 
duty  diesel  with  respect  to  particulate 
emissions; 

(3)  Based  on  the  lowest  particulate 
level  achievable  by  the  best  light-duty 
motor  vehicle  (gasoline  or  diesel)  with 
respect  to  particulate  emissions,  which 
would  include  alternative  types  of  en¬ 
gines;  and 

(4)  Requiring  an  equal  level  of  effort 
by  all  manufacturers  on  each  of  their 


vehicle  lines.  This  approach  would 
seek  to  find  an  engine  or  vehicle  pa¬ 
rameter  (e.g.,  vehicle  weight,  engine 
size)  which  significantly  affects  partic¬ 
ulate  emissions  and  results  in  a  gradu¬ 
ated  standard  based  on  that  param¬ 
eter. 

Table  I —Particulate  Emission  Rates  from 
Light-Duty  Diesels  Tested  over  the  EPA 
Rccor, intended  Test  Procedure 

[Source  of  Data:  1979  Certification  Vehicles] 


Vehicle  Grams  per 

mile 


Typical  gasoline-powered  vehicle  (cata¬ 
lyst  equipped) .  0.008 

VW  Rabbit .  0.23 

Peugeot  504 _ .................. _ _  0.29 

VW  Dasher................................ .  0.32 

Mercedes  300SD .  0.45 

IHC  Scout  (w /Nissan  diesel)— _ _ ...  0.47 

Mercedes  240D .  0.53 

Chevrolet  Pick-up  (w/Oldsmobile  350 

diesel) _  0.59-0.61 

Dodge  Pick-up  (w/Mitsubishi  diesel) .  0.61 

Oldsmobile  260 _ _  0.73-1.02 

Mercedes  300D _ _ _ ................... _  0.83 

Oldsmobile  350 _  0.84 


This  proposal  is  based  on  the  second 
approach  described  above.  We  did  not 
select  the  first  approach  as  a  basis  for 
this  proposal  because  it  would  have 
prevented  all  diesels  from  meeting  the 
standard  except  subcompacts  and 
small  pick-ups  equipped  with  small  en¬ 
gines,  typified  by  the  Volkswagen 
Rabbit.  We  did  not  select  the  third  ap¬ 
proach  as  a  basis  for  this  proposal  be¬ 
cause  it  would  have  established  a 
standard  not  judged  to  be  achievable 
by  any  diesel-powered  vehicle.  There 
are  alternative  engine  types  available 
(e.g.,  gasoline  engine  equipped  with  a 
three-way  catalyst)  which  could 
comply  with  a  standard  one-tenth  of 
that  being  proposed  in  this  Notice  of 
Proposed  Rulemaking.  Finally,  we  did 
not  select  the  fourth  approach  be¬ 
cause  it  would  result  in  different 
standards  being  applied  to  different 
vehicles  which  are  competing  for  the 
same  general  market.  The  philosophy 
of  rejecting  the  fourth  alternative 
would  suggest  that  these  standards 
should  also  apply  to  gasoline  engines. 
As  seen  from  Table  I,  though,  gasoline 
engines  are  so  far  below  the  proposed 
standard  that  there  is  no  need  to  pro¬ 
mulgate  regulations  controlling  partic¬ 
ulate  emissions  from  those  vehicles. 
We  believe  that  the  second  approach 
results  in  a  fair  standard  and  allows  a 
variety  of  vehicle  types  to  be  pro¬ 
duced.  We  invite  all  interested  parties 
to  comment  on  the  approach  selected 
and  the  appropriateness  of  the  other 
approaches  described  above. 

One  manufacturer  has  suggested 
that  we  consider  another  alternative 
approach  in  which  each  manufacturer 
is  allocated  an  allowable  corporate 
tonnage  of  particulate  emissions  based 
upon  his  entire  production.  In  this 
manner,  it  was  suggested,  the  manu- 
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facturer  would  have  more  flexibility  in 
achieving  the  overall  particulate  re¬ 
duction  desired,  e.g.,  trade-offs  would 
be  made  between  degree  of  particulate 
control  per  vehicle  category  and  the 
number  of  diesel  vehicles  produced. 
Within  this  overall  ceiling,  a  manufac¬ 
turer  could  adjust  his  vehicle  mix  to 
stay  within  his  allowable  corporate 
emission  tonnage.  A  possible  compo¬ 
nent  of  this  scheme  could  be  the  es¬ 
tablishment  of  a  maximum  emission 
level  which  no  vehicle  would  be  per¬ 
mitted  to  exceed.  Although  EPA  has 
not  thoroughly  analyzed  this  sugges¬ 
tion  we  would  welcome  a  more  com¬ 
plete  exposition  of  it  during  the  public 
comment  period  and  would  invite  spe¬ 
cific  comment  on  its  impact  in  the  fol¬ 
lowing  areas: 

On  Selective  Enforcement  Auditing 
under  Section  206:  on  the  Section 
207(a)  warranties:  on  the  Section 
207(b)  performance  warranty:  and  on 
the  recall  actions  under  Section  207(c). 

We  also  request  comments  address¬ 
ing  this  proposal  in  general  terms  of 
its  consistency  with  the  letter  and 
spirit  of  the  1977  Clean  Air  Act.  im¬ 
pacts  on  competition  in  the  industry, 
and  the  impact  such  an  emission  con¬ 
trol  strategy  would  have  on  public 
health  and  welfare. 

We  estimate  that  the  EPA  proposal 
contained  herein  will  reduce  particu¬ 
late  emissions  nationwide  in  1990  by 
215.000  tons  compared  to  the  emis¬ 
sions  that  are  expected  if  no  regula¬ 
tion  is  promulgated.  In  urban  areas, 
we  estimate  that  the  reduction  would 
be  120,000  tons.  Should  anyone  feel 
that  there  are  alternative  ways  to 
achieve  the  same  environmental  result 
at  lower  cost  than  that  which  the 
Agency  has  put  forward,  we  actively 
solicit  those  ideas  during  the  public 
comment  period.  Those  ideas  will  be 
placed  in  the  public  record  so  that 
there  is  adequate  opportunity  for  a 
full  and  open  evaluation  of  them.  Ac¬ 
cordingly,  we  solicit  suggestions  re¬ 
garding  other  alternatives  for  the  con¬ 
trol  of  light-duty  diesels  which  would 
achieve  the  same  environmental  bene¬ 
fit  and  be  consistent  with  the  statu¬ 
tory  mandate. 

In  keeping  with  the  approach  select¬ 
ed  as  the  basis  for  this  proposal.  EPA 
believes  that  the  current  light-duty 
diesel  with  the  highest  particulate 
emissions  (an  Oldsmobile  powered  by 
a  350  cubic  inch  engine)  will  be  able  to 
meet  the  0.20  gram  per  mile  (0.12 
gram  per  kilometer)  standard  in  1983. 
We  project  that  a  vehicle  with  base¬ 
line  emissions  equal  to  the  Oldsmobile 
engine  can  meet  this  standard  with 
engine  modifications,  turbocharging, 
and  a  trap-oxidizer.1  In  EPA’s  judg¬ 
ment  there  is  sufficient  time  available 
to  fully  develop  this  technology  for 

'See  the  “Regulatory  Analysis”  for  fur¬ 
ther  details. 


implementation  in  the  1983  model 
year.  Over  the  relatively  short  period 
of  time  that  development  work  in  this 
area  has  been  in  progress,  we  have  ob¬ 
served  significant  reductions  in  partic¬ 
ulate  emissions  due  to  engine  modifi¬ 
cations  alone.  Because  of  this,  we  be¬ 
lieve  there  is  a  reasonable  probability 
that  even  the  largest  light-duty  diesels 
will  be  able  to  meet  the  1983  standard 
without  using  an  after-treatment 
device  such  as  a  trap-oxidizer.  We  also 
believe  that  reliance  on  engine  modifi¬ 
cations  and  a  trap-oxidizer  without  use 
of  a  turbocharger  may  be  a  feasible 
strategy  for  such  vehicles.  The  prob¬ 
ability  is  even  greater  for  mid-size  and 
compact  vehicles.  The  smallest  light- 
duty  diesels  (e.g.,  Volkswagen  Rabbit) 
can  almost  surely  meet  the  1983  stand¬ 
ard  without  after-treatment  and  may 
not  even  require  the  addition  of  a  tur¬ 
bocharger.  To  be  conservative  in  our 
cost  analysis,  however,  we  assumed 
that  all  light-duty  diesels  would  re¬ 
quire  turbocharging  and  that  all  vehi¬ 
cles  except  the  Volkswagen  Rabbit 
would  require  trap-oxidizers  to  meet 
the  1983  standard.  We  invite  interest¬ 
ed  parties  also  to  submit  comments  on 
our  assessment  of  the  technological 
feasibility  of  meeting  this  standard. 

Cost 

Pursuant  to  the  requirements  of  Ex¬ 
ecutive  Order  12044  and  Section  317  of 
the  amended  Clean  Air  Act,  EPA  has 
prepared  a  Regulatory  Analysis  of  the 
proposed  regulation.  We  have  consid¬ 
ered  the  results  of  that  analysis  at 
each  stage  of  the  review  process.  The 
Agency  will  evaluate  additional  eco¬ 
nomic  data  submitted  in  response  to 
this  proposal,  and  will  revise  this  anal¬ 
ysis  as  appropriate.  Taking  such  addi¬ 
tional  data  into  account,  we  will  con¬ 
tinue  to  consider  the  economic  analy¬ 
sis  of  the  proposed  regulation  during 
all  further  stages  of  this  rulemaking 
action. 

EPA  expects  the  retail  price  of  light- 
duty  diesel  vehicles  and  trucks  to  in¬ 
crease  by  approximately  $130  in  1981 
and  $285  in  1983  due  to  the  vehicle 
modifications  necessitated  by  this  reg¬ 
ulation.  We  expect,  however,  that 
these  cost  increases  will  be  reduced  by 
a  fuel  economy  benefit  resulting  from 
the  use  of  turbocharging  on  all  vehi¬ 
cles  (with  the  exception  of  1981-1982 
Volksw'agens).  This  fuel  economy 
benefit  should  reduce  fuel  costs  over 
the  life  of  the  average  light-duty 
diesel  by  $138  in  1981  and  1982  and  by 
$165  in  1983  on. 

It  is  possible  that  the  use  of  turbo¬ 
chargers  will  become  more  widespread 
without  the  influence  of  this  regula¬ 
tion.  It  is  also  possible  that  turbo¬ 
chargers  may  not  be  necessary  for  use 
on  certain  engine  families  to  meet  the 
standard.  To  the  extent  that  these 
possibilities  occur,  both  the  costs  and 


fuel  economy  benefits  resulting  from 
this  regulation  would  be  reduced.  In 
determining  the  cost  of  turbocharging, 
the  EPA  has  assumed  that  no  major 
engine  modifications  or  significant  in¬ 
tegration  work  will  be  needed  to  turbo¬ 
charge  existing  diesel  engines. 

To  aid  EPA  in  determining  costs  as 
accurately  as  possible,  we  are  request¬ 
ing  all  interested  parties  to  submit  de¬ 
tailed  estimates  of  any  cost  increases 
to  the  ultimate  purchaser  (i.e.,  retail 
price  equivalent)  of  vehicle  modifica¬ 
tions  required  as  a  result  of  this  regu¬ 
lation.  These  estimates  should  be 
itemized  to  show  the  costs  of  any  addi¬ 
tional  components  added  to  the  vehi¬ 
cle  or  any  vehicle  modfications  re¬ 
quired;  the  savings  from  components 
no  longer  necessary  due  to  the  above 
component  additions:  the  cost  savings 
of  changes  in  maintenance  require¬ 
ments  and  fuel  consumption:  the  cost 
of  new  testing  equipment:  and  the  cost 
of  certification  and  selective  enforce¬ 
ment  audit  over  and  above  that  al¬ 
ready  required  by  applicable  gaseous 
emission  regulations. 

Applicability 

The  same  particulate  emission  level 
applies  to  light-duty  diesel  trucks  as  to 
diesel-powered  light-duty  vehicles. 
The  EPA  feels  strongly  that  if  we  reg¬ 
ulate  one  category  more  stringently 
than  another,  and  both  use  the  same 
diesel  engine,  a  bias  in  favor  of  diesels 
in  the  less  stringently  regulated  cate¬ 
gory  will  occur.  The  result  of  this  bias 
would  be  to  reduce  the  effectiveness  of 
the  regulation. 

At  present.  EPA  has  no  good  data 
which  indicate  an  effect  on  increased 
inertial  weight  or  road  load  (as  would 
be  the  case  with  light-duty  trucks)  on 
diesel  particulate  emissions.  We  intend 
to  investigate  this  area,  but  until  we 
have  data  wrhich  shows  a  significant 
dependence  of  particulate  emissions 
on  inertial  weight  and  road  load,  we 
will  assume  that  there  is  none.  EPA 
invites  data  or  comments  regarding 
this  dependence. 

Heavy-Duty  Diesel  Regulations 

EPA  is  not  proposing  a  new  regula¬ 
tion  for  the  control  of  particulate 
emissions  from  heavy-duty  diesels  for 
1981.  Currently,  changes  to  both  the 
heavy-duty  gaseous  emission  standard 
and  test  procedure  are  being  planned. 
The  current  heavy-duty  gaseous  emis¬ 
sions  test  procedure  is  a  13-mode 
steady  state  test.  An  additional  tran¬ 
sient  test  is  used  to  measure  smoke  as 
smoke  levels  typical  of  in-use  driving 
do  not  occur  during  the  13-mode  cycle. 
The  new  heavy-duty  test  procedure 
will  be  a  transient  test  procedure  and 
is  planned  to  replace  the  steady  state 
test  procedure  for  the  1983  model 
year.  EPA  believes  that  a  transient 
test  procedure  is  necessary  to  assess 


FEDERAl  REGISTER,  VOL.  44,  NO.  23 — THURSDAY,  FEBRUARY  1,  1979 


PROPOSED  RULES 


6653 


accurately  particulate  emissions  and 
regulations  governing  particulate 
emissions  from  heavy-duty  diesels  are 
presently  being  planned  to  start  with 
the  1983  model  year  when  the  tran¬ 
sient  test  procedures  becomes  availa¬ 
ble.  Prior  to  the  1983  model  year,  the 
EPA  will  rely  upon  the  current  smoke 
regulation  to  control  particulate  emis¬ 
sions  from  heavy-duty  diesels. 

Major  Changes  Prom  Previously 
Published  Draft 

EPA  published  the  “Draft  Recom¬ 
mended  Practice  for  Measurement  of 
Gaseous  and  Particulate  Emissions 
from  Light-Duty  Diesel  Vehicles”  in 
March  1978  and  distributed  it  to  po¬ 
tentially  interested  parties  on  April  10, 
1978.  Ten  motor  vehicle  manufactur¬ 
ers,  the  Department  of  Energy,  the 
Mobile  Source  Emissions  Research 
Branch  (ORD/EPA),  the  State  of  Cali¬ 
fornia  Air  Resources  Board,  one  equip¬ 
ment  manufacturer,  and  one  universi¬ 
ty  responded  to  the  request  for  com¬ 
ments. 

Although  the  respondents  felt  that 
the  recommended  test  procedure  was 
complex  and  suggested  slight  changes 
and  modifications  for  its  increased  ef¬ 
ficiency,  most  thought  the  test  proce¬ 
dure  to  be  viable  and  accurate.  Some 
manufacturers  commented  that  high 
implementation  costs,  high  complex¬ 
ity,  and  short  lead  time  would  make 
implementation  for  the  1981  model 
year  difficult.  They  suggested  taking 
these  considerations  into  account 
when  implementing  standards. 

The  EPA  analysis  of  comments  re¬ 
sulted  in  the  following  major  changes: 

(1)  The  proposed  requirement  for 
the  determination  of  particulate 
bound  organics  by  using  a  second  hy¬ 
drocarbon  detector  after  the  125°F 
(51.7°C)  particle  filter  was  dropped  be¬ 
cause  the  parameter  which  it  meas¬ 
ures  is  not  regulated. 

(2)  The  requirements  that  sampling 
velocities  be  isokinetic  with  tunnel 
flow  were  dropped,  since  the  com¬ 
ments  indicated  this  was  not  necessary 
due  to  low  individual  particle  mass; 

(3)  We  now  specify  flow  through  the 
filtering  system  to  insure  that  suffi¬ 
cient  sample  material  is  collected. 

(4)  Many  filter  related  changes,  in¬ 
cluding  the  type  of  filter  media  to  be 
used,  associated  conditioning  times,  in¬ 
stallation  times,  locations  in  the  sam¬ 
pling  system,  etc.  were  made  to  the 
specifications. 

Major  FTP  Changes 

In  the  past,  provisions  for  testing 
diesel-fueled  vehicles  have  been  in¬ 
cluded  in  the  FTP  along  with  those 
for  gasoline-fueled  vehicles.  The  test¬ 
ing  specified  for  diesels  applied  to  only 
the  same  gaseous  pollutants  (HC,  CO, 
and  NOx)  regulated  for  gasoline- 
fueled  vehicles.  Now,  with  the  addi¬ 


tional  mandated  regulation  of  particu¬ 
late  emissions  for  light-duty  diesel  ve¬ 
hicles,  EPA  has  made  major  additions 
and  changes  to  sections  of  the  FTP. 
These  changes  affect  only  diesel  test¬ 
ing,  but  due  to  their  inclusion  into  the 
existing  FTP  there  are  some  minor 
numbering  and  clarification  changes 
in  test  procedures  for  gasoline-fueled 
vehicles. 

Additions  and  changes  to  the  cur¬ 
rent  FTP  for  diesels  which  are 
brought  about  by  the  incorporation  of 
particulate  testing  are  discussed  below: 

(1)  The  proposed  particulate  meas¬ 
urement  procedure  requires  a  dilution 
tunnel  and  a  constant  volume  sampler. 
The  dilution  tunnel  must  be  suffi¬ 
ciently  long  to  assure  thorough  mixing 
at  the  sampling  probes.  The  use  of  a 
mixing  box  with  extensive  baffling  is 
ruled  out  due  to  suspected  particulate 
loss  on  its  surfaces.  The  constant 
volume  sampler  must  have  sufficient 
capacity  to  maintain  a  maximum  tem¬ 
perature  of  125°F  (51.7°C)  at  the  probe 
tips.  (Constant  volume  sampler  units 
presently  used  for  gaseous  analysis 
may  not  be  sufficiently  large  to  main¬ 
tain  this  maximum  temperature  when 
used  in  conjunction  with  larger  engine 
displacement  light-duty  diesels.)  The 
proposed  use  of  the  dilution  tunnel 
and  constant  volume  sampler  in  this 
manner  will  assure  that  the  diesel  ex¬ 
haust  is  in  a  state  of  equilibrium  with 
the  surrounding  air  similar  to  what 
would  be  encountered  in  actual  road 
use; 

(2)  The  proposed  particulate  mea¬ 
surement  procedure  measures  the 
total  mass  of  particulate  emissions  si¬ 
multaneously  with  regulated  gaseous 
emissions  over  the  Urban  Dynamo¬ 
meter  Driving  Schedule.  The  particu¬ 
late  matter,  after  dilution  and  mixing 
with  ambient  air  in  a  dilution  tunnel, 
is  collected  on  filter  media  maintained 
at  125°F  <51.7°C)  or  less  over  each  of 
the  three  phases  (bags)  of  the  driving 
cycle.  The  alternative  of  measuring 
total  particulate  by  smoke  opacity  is 
not  a  viable  procedure  because  it  is 
only  accurate  under  certain  operating 
modes  in  which  sufficient  smoke  is 
emitted  to  be  measured  accurately, 
thus  neglecting  appreciable  amounts 
of  particulate.  The  proposed  method 
of  collecting  and  measuring  total  par¬ 
ticulate  emissions  can  produce  accu¬ 
rate  data; 

(3)  In  the  proposed  test  procedure, 
hydrocarbons  are  continuously  meas¬ 
ured  and  integrated  over  each  of  the 
three  phases  (bags)  of  the  test  by  a 
heated  flame  ionization  detector 
(HFID).  the  hydrocarbon  sampling 
system  consists  of  three  elements:  (1) 
a  sample  probe  which  is  placed  in  the 
dilution  tunnel  at  a  distance  suffi¬ 
ciently  downstream  that  thorough 
mixing  of  the  gas  stream  is  assured, 
(2)  a  filter  to  remove  all  particulate 


matter  from  the  sample  gas  stream, 
and  (3)  the  HFID.  The  entire  sampling 
system  from  the  probe  tip  to  the 
HFID  is  heated  to  prevent  condensa¬ 
tion  and  to  assure  the  measurement  of 
all  hydrocarbons  which  are  volatile  at 
or  below  the  set  temperature.  The  gas 
streams  entering  the  particulate  filter 
and  HFID  msut  be  maintained  at 
375±20°F  (191±11°C). 

Diesel  engine  exhaust  contains  a 
greater  percentage  of  less  volatile  hy¬ 
drocarbons  than  gasoline  engine  ex¬ 
haust.  We  intend  this  procedure  to  re¬ 
quire  the  measurement  of  all  hydro¬ 
carbon  species  emitted  by  diesel  en¬ 
gines  which  are  volatile  at  or  below 
375±10°F  (191±6°C).  We  expect  most 
of  these  hydrocarbons  to  be  photoche- 
mically  active  and  thus  contribute  to 
oxidant  formation.  Ames  bioassay  test¬ 
ing  has  shown  some  of  these  hydrocar¬ 
bons  to  be  mutagenic.  Although  some 
of  these  hydrocarbons  may  remain  ad¬ 
sorbed  on  diesel  particulate  matter 
under  ambient  conditions,  we  do  not 
know  how  long  they  remain  this  way, 
and  thus  they  must  be  measured  when 
computing  total  hydrocarbons. 

Presently,  gasoline  engine  auto¬ 
mobile  exhaust  is  filtered  after  dilu¬ 
tion  and  then  collected  in  sample  bags 
for  analysis.  For  diesel  engine  exhaust 
an  identical  procedure  is  maintained, 
except  that  hydrocarbons  are  continu¬ 
ously  measured  rather  than  being 
measured  from  the  sample  bags.  The 
reason  for  this  is  that  appreciable 
amounts  of  hydrocarbon  from  the 
diesel  exhaust  are  retained  on  the  sur¬ 
faces  of  the  sample  bags  and  thus  are 
not  measured  by  the  gasoline  engine 
procedure. 

Nonconformance  Penalties 

Section  206(g)  of  the  Clean  Air  Act 
states  that  a  nonconformance  penalty 
should  be  available  “*  •  *  in  the  case 
of  any  class  or  category  of  heavy-duty 
vehicles  or  engines  to  which  a  stand¬ 
ard  promulgated  under  section  202(a) 
of  this  Act  applies  *  •  According  to 
the  Act,  “heavy-duty  vehicle  means  a 
truck,  bus,  or  other  vehicle  manufac¬ 
tured  primarily  for  use  on  the  public 
streets,  roads,  and  highways  which  has 
a  gross  vehicle  weight  in  excess  of  six 
thousand  pounds.”  Since  a  portion  of 
the  diesel  light-duty  trucks  has  a  gross 
vehicle  weight  greater  than  6000 
pounds  and  this  proposed  regulation 
establishes  a  standard,  it  might  appear 
that  nonconformance  penalties  should 
be  available. 

These  regulations,  however,  do  not 
provide  a  nonconformance  penalty  al¬ 
ternative  for  manufacturers  of  this 
category  of  heavy-duty  vehicles.  The 
legislative  history  behind  Section 
206(g)  indicates  that  a  nonconfor¬ 
mance  penalty  alternative  was  to  be 
made  available  to  accommodate  manu¬ 
facturers  who  are  technological  lag- 
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gards  and  are  unable  to  meet  emission 
standards  set  according  to  the  techno¬ 
logical  leader  among  manufacturers  of 
a  class  or  category  of  vehicles  or  en¬ 
gines.  These  regulations  set  particu¬ 
late  emission  standards  for  light-duty 
diesel  trucks  (including  those  which 
qualify  as  heavy-duty  vehicles)  at  a 
level  set  according  to  the  emission  re¬ 
duction  capabilities  of  the  light-duty 
diesel  truck  industry  as  a  whole.  Be¬ 
cause  all  members  of  the  light-duty 
truck  industry  are  capable  of  comply¬ 
ing  with  those  standards,  there  are  no 
technological  laggards  that  need  to  be 
accommodated  by  a  nonconformance 
penalty  alternative.  Thus,  no  noncon¬ 
formance  penalty  scheme  has  been 
proposed. 

Comments  and  the  Public  Docket 

Copies  of  materials  relevant  to  this 
rulemaking  action  are  contained  in 
Public  Docket  No.  OMSAPC-78-3  at 
the  U.S.  Environmental  Protection 
Agency,  Central  Docket  Section.  Wa¬ 
terside  Mall  Room  2903B  (EPA  Li¬ 
brary).  401  M  Street,  S.W.,  Washing¬ 
ton.  D.C.  20460.  (As  provided  in  40 
CFR  Part  2  the  Agency  may  charge  a 
reasonable  fee  for  copying  sendees). 

Evaluation  Plan 

EPA  intends  to  review  the  effective¬ 
ness  and  need  for  continuation  of  the 
provisons  contained  in  this  action  no 
more  than  five  years  after  initial  im¬ 
plementation  of  the  final  regulation. 
In  particular.  EPA  will  solicit  com¬ 
ments  from  affected  parties  with 
regard  to  cost  and  other  burdens  asso¬ 
ciated  with  compliance  and  will  also 
review  data  on  the  particulate  emis¬ 
sions  from  light-duty  diesel  vehicles 
built  before  and  after  promulgation  of 
the  regulation  to  determine  how  effec¬ 
tive  this  measure  has  been. 

Reporting  and  Recordkeeping 
Requirements 

While  the  EPA  is  not  aware  that 
this  proposed  regulation  would  impose 
any  significant  new  or  additional  re¬ 
porting  or  recordkeeping  requirements 
on  affected  parties,  the  Agency  specifi¬ 
cally  invites  comments  on  ways  that 
any  such  burdens  might  be  reduced. 

Under  the  EPA’s  newr  “sunset” 
policy  for  reporting  requirements  in 
regulations,  the  reporting  require¬ 
ments  in  this  regulation  will  automati¬ 
cally  expire  five  years  from  the  date  of 
promulgation,  unless  EPA  takes  af¬ 
firmative  action  to  extend  them.  To 
accomplish  this,  a  provision  automati¬ 
cally  terminating  the  reporting  re¬ 
quirements  at  that  time  will  be  includ¬ 
ed  in  the  text  of  the  final  regulation. 

EPA  intends  to  promulgate  a  final 
regulation,  modified  as  the  Adminis¬ 
trator  deems  appropriate,  after  consid¬ 
ering  comments  and  in  ttme  to  apply 
to  the  1981  model  year. 


Note.— The  Administrator  has  determined 
that  this  action  is  a  “Significant”  regula¬ 
tion.  We  have  prepared  a  document  entitled 
“Light-Duty  Diesel  Particulate  Regulations: 
Regulatory  Analysis"  detailing  the  Regula¬ 
tory  Analysis  required  by  Executive  Order 
12044  and  the  Economic  Impact  Assessment 
required  by  Section  317  of  the  amended 
Clean  Air  Act. 

Anyone  may  review'  and  reproduce 
this  document  in  the  EPA  Central 
Docket  Section.  Copies  are  also  availa¬ 
ble  upon  request  from  the  Office  of 
Mobile  Source  Air  Pollution  Control 
(see  address  above). 

Dated:  January  9,  1979. 

Douglas  M.  Costle. 

Administrator. 

EPA  proposes  to  amend  Subparts  A. 
B,  and  G  of  40  CFR  Part  86  as  set 
forth  below: 

1.  Section  86.081-8  is  revised  to  read 
as  follows: 

§  86.081-8  Emission  standards  for  1981 
light-duty  vehicles. 

(a) (1)  Exhaust  emissions  from  1981 
and  later  model  year  light-duty 
vehicles  shall  not  exceed: 

(1)  Hydrocarbons.  0.41  gram  per  ve¬ 
hicle  mile  (0.255  gram  per  vehicle  kilo¬ 
meter); 

(ii)  Carbon  monoxide.  3.4  grams  per 
vehicle  mile  (2.11  grams  per  vehicle 
kilometer); 

(iii)  Oxides  of  nitrogen.  1.0  gram  per 
vehicle  mile  (0.62  gram  per  vehicle 
kilometer). 

(iv)  Particulate  emissions.  (Diesels 
only).  0.60  gram  per  vehicle  mile  (0.373 
gram  per  vehicle  kilometer). 

(2)  The  standards  set  forth  in  para¬ 
graph  (a)(1)  of  this  section  refer  to  the 
exhaust  emitted  over  a  driving  sched¬ 
ule  as  set  forth  in  subpart  B  of  this 
part  and  measured  and  calculated  in 
accordance  with  those  procedures. 

(b) (1)  Fuel  evaporative  emissions 
from  1981  and  later  model  year  gaso¬ 
line-fueled  light-duty  vehicles  shall 
not  exceed: 

(1)  Hydrocarbons.  2.0  grams  per  test. 

(2)  The  standard  set  forth  in  para¬ 
graph  (b)(1)  of  this  section  refers  to  a 
composite  sample  of  the  fuel  evapora¬ 
tive  emissions  collected  under  the  con¬ 
dition  set  forth  in  subpart  B  of  this 
part  and  measured  in  accordance  with 
those  procedures. 

(c)  No  crankcase  emissions  shall  be 
discharged  into  the  ambient  atmos¬ 
phere  from  any  1981  and  later  model 
year  gasoline-fueled  light-duty  vehicle. 

2.  Section  86.081-9  is  revised  to  read 
as  follows: 

§86.081-9  Emission  standards  for  1981 
light-duty  trucks. 

(a)(1)  Exhaust  emissions  from  1981 
and  later  model  year  light-duty  trucks 
shall  not  exceed: 


(1)  Hydrocarbons.  1.7  grams  per  vehi¬ 
cle  mile  (1.06  grams  per  vehicle  kilo¬ 
meter); 

(ii)  Carbon  monoxide.  18  grams  per 
vehicle  mile  (2.11  grams  per  vehicle 
kilometer); 

(iii)  Oxides  of  nitrogen.  2.3  grams  per 
vehicle  mile  (1.43  grams  per  vehicle  ki¬ 
lometer); 

(iv)  Particulate  emissions  (Deisel 
only).  0.60  gram  per  vehicle  mile  .373 
gram  per  vehicle  kilometer). 

(2)  The  standards  set  forth  in  para¬ 
graph  (a)(1)  of  this  section  refer  to  the 
exhaust  emitted  over  a  driving  sched¬ 
ule  as  set  forth  in  subpart  B  of  this 
part  and  measured  and  calculated  in 
accordance  with  those  procedures. 

(b) (1)  Evaporative  emissions  from 
1981  and  later  model  year  gasoline- 
fueled  light-duty  trucks  shall  not 
exceed: 

(1)  Hydrocarbons.  2.0  grams  per  test. 

(2)  The  standard  set  forth  in  para¬ 
graph  (b)(1)  of  this  section  refers  to  a 
composite  sample  of  the  evaporative 
emissions  collected  under  the  condi¬ 
tions  set  forth  in  subpart  B  of  this 
part  and  measured  in  accordance  with 
those  procedures. 

(c)  No  crankcase  emissions  shall  be 
discharged  into  the  ambient  atmos¬ 
phere  from  any  1981  and  later  model 
year  gasoline-fueled  light-duty  trucks. 

3.  A  new  §86.083-8  is  added  to  read 
as  follows: 

§  86.083-8  Emission  standards  for  1983 
light-duty  vehicles. 

(a) (1)  Exhaust  emissions  from  1983 
and  later  model  year  light-duty  vehi¬ 
cles  shall  not  exceed: 

(1)  Hydrocarbons.  0.41  gram  per  ve¬ 
hicle  mile  (0.255  gram  per  vehicle  kilo¬ 
meter); 

(ii)  Carbon  monoxide.  3.4  grams  per 
vehicle  mile  (2.11  grams  per  vehicle 
kilometer); 

(iii)  Oxides  of  nitrogen.  1.0  gram  per 
vehicle  mile  (0.62  gram  per  vehicle  ki¬ 
lometer); 

(iv)  Particulate  emissions  (Diesels 
only).  0.20  gram  per  vehicle  mile  (0.124 
gram  per  vehicle  kilometer). 

(2)  The  standards  set  forth  in  para¬ 
graph  (a)(1)  of  this  section  refer  to  the 
exhaust  emitted  over  a  driving  sched¬ 
ule  as  set  forth  in  subpart  B  of  this 
part  and  measured  and  calculated  in 
accordance  with  those  procedures. 

(b) (1)  Fuel  evaporative  emissions 
from  1983  and  later  model  year  gaso¬ 
line-fueled  light-duty  vehicles  shall 
not  exceed: 

(1)  Hydrocarbons.  2.0  grams  per  test. 

(2)  The  standard  set  forth  in  para¬ 
graph  (b)(1)  of  this  section  refers  to  a 
composite  sample  of  the  fuel  evapora¬ 
tive  emissions  collected  under  the  con¬ 
ditions  set  forth  in  subpart  B  of  this 
part  and  measured  in  accordance  with 
those  procedures. 
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(c)  No  crankcase  emissions  shall  be 
discharged  into  the  ambient  atmos¬ 
phere  from  any  1983  and  later  model 
year  gasoline-fueled  light-duty  vehicle. 

4.  A  new  §  8.083-9  is  added  to  read  as 
follows: 

§  86.083-9  Emission  standards  for  1983 
light-duty  trucks. 

(a) (1)  Exhaust  emissions  from  1983 
and  later  model  year  light-duty  trucks 
shall  not  exceed: 

(1)  Hydrocarbons.  1.7  grams  per  vehi¬ 
cle  mile  (1.06  grams  per  vehicle  kilo¬ 
meter); 

(ii)  Carbon  monoxide.  18  grams  per 
vehicle  mile  (11.2  grams  per  vehicle  ki¬ 
lometer); 

(iii)  Oxides  of  nitrogen.  2.3  grams  per 
vehicle  mile  (1.43  grams  per  vehicle  ki¬ 
lometer); 

(iv)  Particulate  emissions  (Diesels 
only).  0.20  gram  per  vehicle  mile  (0.124 
gram  per  vehicle  kilometer). 

(2)  The  standards  set  forth  in  para¬ 
graph  (a)(1)  of  this  section  refer  to  the 
exhaust  emitted  over  a  driving  sched¬ 
ule  as  set  forth  in  subpart  B  of  this 
part  and  measured  and  calculated  in 
accordance  with  those  procedures. 

(b) (1)  Evaporative  emissions  from 
1983  and  later  model  year  gasoline- 
fueled  light-duty  trucks  shall  not 
exceed: 

(1)  Hydrocarbons.  2.0  grams  per  test. 

(2)  The  standard  set  forth  in  para¬ 
graph  (b)(1)  of  this  section  refers  to  a 
composite  sample  of  the  evaporative 
emissions  collected  under  the  condi¬ 
tions  set  forth  in  subpart  B  of  this 
part  and  measured  in  accordance  with 
those  procedures. 

(c)  No  crankcase  emissions  shall  be 
discharged  into  the  ambient  atmos¬ 
phere  from  any  1983  and  later  model 
year  gasoline-fueled  light-duty  truck. 

5.  A  new  section  86.081-28  is  added 
to  read  as  follows: 

§86.081-28  Compliance  with  emission 
standards. 

(a)(1)  Paragraph  (a)  of  this  section 
applies  to  light-duty  vehicles  and  light- 
duty  trucks.  (2)  The  applicable  ex¬ 
haust  and  fuel  evaporative  emission 
standards  of  this  subpart  apply  to  the 
emissions  of  vehicles  for  their  useful 
life. 

(3)  Since  it  is  expected  that  emission 
control  efficiency  will  change  with 
mileage  accumulation  on  the  vehicle, 
the  emission  level  of  a  vehicle  which 
has  accumulated  50,000  miles  will  be 
used  as  the  basis  for  determining  com¬ 
pliance  with  the  standards. 

(4)  The  procedure  for  determining 
compliance  of  a  new  motor  vehicle 
with  exhaust  emission  standards  is  as 
follows. 

(i)  Separate  emission  deterioration 
factors  shall  be  determined  from  the 
exhaust  emission  results  of  the  dura¬ 
bility-data  vehicle(s)  for  each  engine- 


system  combination.  A  separate  factor 
shall  be  established  for  exhaust  HC, 
exhaust  CO,  exhaust  NO,,  and  ex¬ 
haust  particulate  (Diesel  vehicles 
only)  for  each  engine-system  combina¬ 
tion.  A  separate  evaporative  emission 
deterioration  factor  shall  be  deter¬ 
mined  for  each  evaporative  emission 
family-evaporative  emission  control 
system  combination  from  the  testing 
conducted  by  the  manufacturer  (gaso¬ 
line-fueled  vehicles  only). 

(A)  The  applicable  results  to  be  used 
in  determining  the  exhaust  emission 
deterioration  factors  for  each  engine- 
system  combination  shall  be: 

( 1 )  All  valid  exhaust  emission  data 
from  the  test  required  under  §  86.080- 
26(a)(4)  except  the  zero-mile  tests. 
This  shall  include  the  official  test  re¬ 
sults,  as  determined  in  §86.079-29  for 
all  tests  conducted  on  all  durability- 
data  vehicles  of  the  combination  se¬ 
lected  under  §  86.080-24(c)  (including 
all  vehicles  elected  to  be  operated  by 
the  manufacturer  under  §  86.080- 
24(c)(1)(h)). 

(2)  All  exhaust  emission  data  from 
the  tests  conducted  before  and  after 
the  scheduled  maintenance  provided 
in  §  86.079-25. 

(3)  All  exhaust  emission  data  from 
tests  required  by  maintenance  ap¬ 
proved  under  §  86.079-25,  in  those 
cases  where  the  Administrator  condi¬ 
tioned  his  approval  for  the  perform¬ 
ance  of  such  maintenance  on  the  in¬ 
clusion  of  such  data  in  the  deteriora¬ 
tion  factor  calculation. 

(B)  All  applicable  exhaust  emission 
results  shall  be  plotted  as  a  function 
of  the  mileage  on  the  system,  rounded 
to  the  nearest  mile,  and  the  best  fit 
straight  lines,  fitted  by  the  method  of 
least  squares,  shall  be  drawn  through 
all  these  data  points.  The  interpolated 
4,000-  and  50,000-mile  points  on  this 
line  must  be  within  the  standards  pro¬ 
vided  in  §  86.081-8  or  §  86.081-9,  as  ap¬ 
plicable,  or  the  data  will  not  be  accept¬ 
able  for  use  in  calculation  of  a  deterio¬ 
ration  factor,  unless  no  applicable 
data  point  exceeded  the  standard.  An 
exhaust  emission  deterioration  factor 
shall  be  calculated  for  each  engine- 
system  combination  as  follows: 

Factor-Exhaust  emissions  interpolated  to 

50,000  miles  divided  by  exhaust  emissions 

interpolated  to  4,000  miles. 

These  interpolated  values  shall  be  car¬ 
ried  out  to  a  minimum  of  four  places 
to  the  right  of  the  decimal  point 
before  dividing  one  by  the  other  to  de¬ 
termine  the  deterioration  factor.  The 
results  shall  be  rounded  to  three 
places  to  the  right  of  the  decimal 
point  in  accordance  with  ASTM  E  29- 
67. 

(C)  An  evaporative  emissions  dete¬ 
rioration  factor  (gasoline-fueled  vehi¬ 
cles  only)  shall  be  determined  from 
the  testing  conducted  as  described  in 
§86.079-21(b)(4)(ii),  for  each  evapora¬ 


tive  emission  family-evaporative  emis¬ 
sion  control  system  combination  to  in¬ 
dicate  the  evaporative  emission  level 
at  50,000  miles  relative  to  the  evapora¬ 
tive  emission  level  at  4,000  miles  as  fol¬ 
lows: 

Factor-Evaporative  emission  level  at  50,000 

miles  minus  the  evaporative  emission  level 

at  4,000  miles. 

The  factor  shall  be  established  to  a 
minimum  of  two  places  to  the  right  of 
the  decimal. 

(ii) (A)  The  official  exhaust-emission 
test  results  for  each  emission-data  ve¬ 
hicle  at  the  4,000-mile  test  point  shall 
be  multiplied  by  the  appropriate  dete¬ 
rioration  factor:  Provided;  That  if  a 
deterioration  factor  as  computed  in 
paragraph  (a)(4)(i)(B)  of  this  section  is 
less  than  one,  that  deterioration  factor 
shall  be  one  for  the  purposes  of  this 
paragraph. 

(B)  The  official  evaporative  emission 
test  results  (gasoline-fueled  vehicles 
only)  for  each  evaporative  emission- 
data  vehicle  at  the  4,000-mile  test 
point  shall  be  adjusted  by  addition  of 
the  appropriate  deterioration  factor: 
Provided;  That  if  a  deterioration 
factor  as  computed  in  paragraph 
(a)(4)(i)(C)  of  this  section  is  less  than 
zero,  that  deterioration  factor  shall  be 
zero  for  the  purposes  of  this  para¬ 
graph. 

(iii)  The  emissions  to  compare  with 
the  standard  shall  be  the  adjusted 
emissions  of  paragraphs  (a)(4)(ii)(A) 
and  (B)  of  this  section  for  each  emis¬ 
sion-data  vehicle.  Before  any  emission 
value  is  compared  with  the  standard, 
it  shall  be  rounded,  in  accordance  with 
ASTM  E  29-67,  to  two  significant  fig¬ 
ures.  The  rounded  emission  values 
may  not  exceed  the  standard. 

(iv)  Every  test  vehicle  of  an  engine 
family  must  comply  with  the  exhaust 
emission  standards,  as  determined  in 
paragraph  (a)(4)( iii)  of  this  section, 
before  any  vehicle  in  that  family  may 
be  certified. 

(v)  Every  test  vehicle  of  an  evapora¬ 
tive  emission  family  must  comply  with 
the  evaporative  emission  standard,  as 
determined  in  paragraph  (a)(4)(iii)  of 
this  section  before  any  vehicle  in  that 
family  may  be  certified. 

(b)  (1)  Paragraph  (b)  of  this  section 
applies  to  heavy-duty  engines. 

(2)  The  exhaust  emission  standards 
for  gasoline-fueled  engines  in  §  86.079- 
10  or  for  Diesel  engines  in  §86.079-11 
apply  to  the  emissions  of  engines  for 
their  useful  life. 

(3)  Since  emission  control  efficiency 
decreases  with  the  accumulation  of 
hours  on  the  engine,  the  emission  level 
of  a  gasoline-fueled  engine  which  has 
accumulated  1,500  hours  of  dynamo¬ 
meter  operation  or  a  Diesel  engine 
which  has  accumulated  1,000  hours  of 
dynamometer  operation  will  be  used 
as  the  basis  for  determining  compli¬ 
ance  with  the  standards. 
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(4)  The  procedure  for  determining 
compliance  of  a  new  engine  with  ex¬ 
haust  emission  standards  is  as  follows: 

(i)  Separate  emission  deterioration 
factors  shall  be  determined  from  the 
emission  results  of  the  durability-data 
engines  for  each  engine-system  combi¬ 
nation.  Separate  factors  shall  be  estab¬ 
lished  for  HC,  CO,  and  for  the  com¬ 
bined  emissions  of  HC  and  NOx.  For 
Diesel  engines,  separate  factors  shall 
also  be  established  for  the  acceleration 
mode  (designated  as  "A”),  the  lugging 
mode  (designated  as  “B”)  and  the 
peak  opacity  (designated  as  “C”). 

(A)  The  applicable  results  to  be  used 
in  determining  the  deterioration  fac¬ 
tors  for  each  combination  shall  be: 

(1)  All  valid  emission  data  from  the 
tests  required  under  §  86.079-26(b). 
These  shall  include  the  official  test  re¬ 
sults,  as  determined  in  §  86.079-29,  for 
all  tests  conducted  on  all  gasoline- 
fueled  durability-data  engines  of  the 
combination  selected  under  §  86.079- 
24(c)(2)  or  on  all  Diesel  durability  data 
engines  of  the  combination  selected 
under  §  86.079-24(c)(3)  (including  all 
engines  elected  to  be  operated  by  the 
manufacturer  under  §86.079- 
24(c)(2)(iii)  for  gasoline-fueled  engines 
or  under  §  86.979-24(c)(3)(ii)  for  Diesel 
engines). 

(2)  All  emission  data  from  the  tests 

conducted  before  and  after  mainte¬ 
nance  provided  in  §  86.079- 

25(c)(2)(i)(A)  for  gasoline-fueled  en¬ 
gines  or  in  §  86.079-25(c)(2)(i)(B)  for 
Diesel  engines. 

(5)  All  emission  data  from  the  tests 
conducted  before  and  after  mainte¬ 
nance  provided  in  §  86.079- 

25(c)(2)(v)(C)  for  Diesel  engines  if 
emission  tests  were  conducted. 

(B)  All  applicable  emission  results 
for  (1)  HC,  (2)  CO,  (3)  HC+NOx,  (4) 
acceleration  smoke  (“A”),  (5)  lugging 
smoke  (“B”),  and  (6)  peak  smoke  (‘-C”) 
shall  be  plotted  as  a  function  of  dura¬ 
bility  hours  which  shall  be  consistent¬ 
ly  rounded  to  the  nearest  hour.  Emis¬ 
sion  data  shall  have  two  figures  to  the 
right  of  the  decimal.  The  best  fit 
straight  lines,  fitted  by  the  method  of 
least  squares,  shall  be  drawn  through 
these  data  points.  The  interpolated 
125-hour  and  1,500-hour  points  for 
gasoline-fueled  engines  or  the  1.000- 
hour  point  for  Diesel  engines  on  each 
line,  rounded  to  whole  numbers  in  ac¬ 
cordance  with  ASTM  E  29-67,  must  be 
within  the  standards  specified  in 
§86.079-10  for  gasoline-fueled  engines 
or  in  §86.079-11  for  Diesel  engines  or 
the  data  shall  not  be  used  in  the  calcu¬ 
lation  of  a  deterioration  factor,  unless 
no  applicable  data  points  exceed  the 
standards. 

(C)  The  interpolated  values  shall  be 
used  to  calculate  a  deterioration  factor 
as  follow's: 

Factor = Exhaust  emissions  interpolated  to 
1.500  hours  for  gasoline-fueled  engines  or 


to  1.000  hours  for  Diesel  engines  minus 
the  exhaust  emissions  interpolated  to  125 
hours.  (Negative  deterioration  factors 
shall  be  considered  zero. ) 

(ii)  The  appropriate  deterioration 
factor,  carried  out  to  two  places  to  the 
right  of  the  decimal  point,  shall  be 
added  to  the  exhaust  emission  test  re¬ 
sults,  carried  out  to  twro  places  to  the 
right  of  the  decimal  point,  for  each 
emission-data  engine. 

(iii)  The  emission  values  to  compare 
with  the  standards  shall  be  the  adjust¬ 
ed  emission  values  of  paragraph 
(b)(4)(ii)  of  this  section  rounded  to 
two  significant  figures  in  accordance 
with  ASTM  E  29-67  for  each  emission- 
data  engine. 

(iv)  Every  test  engine  of  engine 
family  must  comply  with  all  applicable 
standards,  as  determined  in  paragraph 
(b)(4)(iii)  of  this  section,  before  any 
engine  in  that  family  will  be  certified. 

6.  Section  86.102  is  revised  to  read  as 
follows: 

§86.102  Definitions. 

The  definitions  in  Subpart  A  apply 
to  this  subpart. 

7.  Section  86.103  is  revised  to  read  as 
follows: 

§86.103  Abbreviations. 

The  abbreviations  in  Subpart  A 
apply  to  this  subpart. 

§86.101  [Amended  1 

8.  Section  86.104-78  is  amended  by 
deleting  the  “-78”  from  the  section 
number.  As  amended  the  section  head¬ 
ing  reads:  “§86.104  Section  number¬ 
ing;  construction. 

9.  Section  86.105-78  is  amended  by 
deleting  the  “-78”  from  the  section 
number  and  by  changing  the  first  sen¬ 
tence  in  paragraph  (a)  to  read  as  fol¬ 
lows: 

§  86.105  Introduction;  structure  of  sub¬ 
part. 

(a)  This  subpart  describes  the  equip¬ 
ment  required  and  the  procedures  to 
follow  in  order  to  perform  gaseous  ex¬ 
haust,  Diesel  particulate,  and  evapora¬ 
tive  emission  tests  on  light -duty  vehi¬ 
cles  and  light-duty  trucks.  *  *  * 

•  •  •  •  * 

10.  A  new  section  86.106-81  is  added 
and  reads  as  follow's: 

§  86.106-81  Equipment  required;  overview. 

(a)  This  subpart  contains  procedures 
for  both  exhaust  and  evaporative 
emission  tests  on  Diesel-  or  gasoline- 
fueled  light-duty  vehicles  and  light- 
duty  trucks.  Certain  items  of  equip¬ 
ment  are  not  necessary  for  a  particu¬ 
lar  test,  e.g.,  evaporative  enclosure 
when  testing  Diesel  vehicles.  Equip¬ 
ment  required  and  specifications  are 
as  follows: 


(1)  Evaporative  emission  tests,  gaso¬ 
line-fueled  vehicles.  The  evaporative 
emission  test  is  closely  related  to  and 
connected  with  the  exhaust  emission 
test.  All  vehicles  tested  for  evaporative 
emissions  must  be  tested  for  exhaust 
emissions.  Further,  unless  the  evapo¬ 
rative  emission  test  is  waived  by  the 
Administrator  under  §  86.078-26,  all 
gasoline-fueled  vehicles  must  undergo 
both  tests.  (Diesel  vehicles  are  ex¬ 
cluded  from  the  evaporative  emission 
standard.)  Section  86.107  specifies  the 
necessary  equipment. 

(2)  Exhaust  emissioii  tests.  All  vehi¬ 
cles  subject  to  this  subpart  are  tested 
for  exhaust  emissions.  The  exhaust 
from  gasoline-fueled  vehicles  is  tested 
for  gaseous  emissions  only,  using  the 
CVS  concept  (§86.109).  The  exhaust 
from  Diesel  vehicles  is  tested  for  both 
gaseous  and  particulate  emissions. 
Diesel  testing  also  utilizes  the  CVS 
concept  of  measuring  emissions,  but 
requires  that  a  FDP-CVS  or  CFV-CVS 
with  heat  exchanger  be  used,  and  that 
it  be  connected  to  a  dilution  tunnel  in 
order  to  sample  particulate  emissions 
(§86.110).  All  gasoline  fueled  vehicles 
are  either  tested  for  evaporative  emis¬ 
sions  or  undergo  a  diurnal  heat  build. 
Diesel  vehicles  are  excluded  from  this 
requirement.  Equipment  necessary 
and  specifications  appear  in  §§86.108 
through  86.114. 

(3)  Fuel,  analytical  gas,  and  driving 
schedule  specifications.  Fuel  specifica¬ 
tions  for  exhaust  and  evaporative 
emissions  testing  and  for  mileage  accu¬ 
mulation  for  gasoline-fueled  and 
Diesel  vehicles  are  specified  in 
§86.113.  Analytical  gases  are  specified 
in  §86.114.  The  EPA  Urban  Dynamo¬ 
meter  Driving  Schedule  (UDDS)  for 
use  in  both  gasoline-fueled  and  Diesel 
exhaust  emissions  tests  is  specified  in 
§  86.115  and  Appendix  I. 

11.  A  new  §86.109-81  is  added  and 
reads  as  follow's: 

§86.109-81  Exhaust  gas  sampling  system; 
gasoline-fueled  vehicles. 

(a)(1)  General.  The  exhaust  gas  sam¬ 
pling  system  described  in  this  para¬ 
graph  is  designed  to  measure  the  true 
mass  of  gaseous  emissions  in  the  ex¬ 
haust  of  gasoline-fueled  vehicles.  In 
the  CVS  concept  of  measuring  mass 
emissions,  two  conditions  must  be  sat¬ 
isfied;  the  total  volume  of  the  mixture 
of  exhaust  and  dilution  air  must  be 
measured,  and  a  continuously  propor¬ 
tioned  sample  of  volume  must  be  col¬ 
lected  for  analysis.  Mass  emissions  are 
determined  from  the  sample  concen¬ 
tration  and  total  flow  over  the  test 
period. 

(2)  Positive  displacement  pump.  The 
positive  displacement  pump-constant 
volume  sampler  (PDP-CVS),  Figure 
B81-1,  satisfies  the  first  condition  by 
metering  at  a  constant  temperature 
and  pressure  through  the  pump.  The 
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total  volume  is  measured  by  counting 
the  revolutions  made  by  the  calibrated 
positive  displacement  pump.  The  pro¬ 
portional  sample  is  achieved  by  sam¬ 
pling  at  a  constant  flow  rate. 

(3)  Critical  flow  venturi.  The  oper¬ 
ation  of  the  critical  flow  venturi-con¬ 
stant  volume  sample  (CFV-CVS), 
Figure  B81-2,  is  based  upon  the  princi¬ 
ples  of  fluid  dynamics  associated  with 
critical  flow.  Proportional  sampling 
throughout  temperature  excursions  is 
maintained  by  use  of  a  small  CFV  in 
the  sample  line.  The  variable  mixture 
flow  rate  is  maintained  at  sonic  veloc¬ 
ity,  which  is  directly  proportional  to 
the  square  root  of  the  gas  tempera¬ 
ture,  and  is  computed  continuously. 
Since  the  pressure  and  temperature 
are  the  same  at  both  venturi  inlets, 
the  sample  volume  is  proportional  to 
the  total  volume. 

<4)  Other  systems.  Other  sampling 
systems  may  be  used  if  shown  to  yield 
equivalent  results,  and  if  approved  in 
aHvanee  by  the  Administrator. 

(b)  Component  description,  PDP- 
CVS.  The  PDP-CVS,  Figure  B31-1, 
consists  of  a  dilution  air  filter  and 
mixing  assembly,  heat  exchanger, 
positive  displacement  pump,  sampling 
system,  and  associated  valves,  pressure 
and  temperature  sensors.  The  PDP- 
CVS  shall  conform  to  the  following  re¬ 
quirements: 

(1)  Static  pressure  variations  at  the 
tailpipe(s)  of  the  vehicle  shall  remain 
within  ±5  inches  of  water  (1.2  kPa)  of 
the  static  pressure  variations  meas¬ 
ured  during  a  dynamometer  driving 
cycle  with  no  connection  to  the 
tailpipe(s).  (Sampling  systems  capable 
of  maintaining  the  static  pressure  to 
within  ±1  inch  of  water  (0.25  kPa)  will 
be  used  by  the  Administrator  if  a  writ¬ 
ten  request  substantiates  the  need  for 
this  closer  tolerance.) 

(2)  The  gas  mixture  temperature, 
measured  at  a  point  immediately 
ahead  of  the  positive  displacement 
pump,  shall  be  within  ±10  F  (6°C)  of 
the  designed  operating  temperature  at 
the  start  of  the  test.  The  gas  mixture 
temperature  variation  from  its  value 
at  the  start  of  the  test  shall  be  limited 


to  ±10"F  (60  during  the  entire  test. 
The  temperature  measuring  system 
shall  have  an  accuracy  and  precision 
of  ±1.8’F(1°C). 

(3)  The  pressure  gages  shall  have  an 
accuracy  and  precision  of  ±1.6  inches 
of  water  (0.4  kPa). 

(4)  The  flow  capacity  of  the  CVS 
shall  be  large  enough  to  virtually  elim¬ 
inate  water  condensation  in  the 
system.  (300  to  350  cfm  (0.140  to  0.165 
mJ/s)  is  sufficient  for  most  vehicles.) 

(5)  Sample  collection  bags  for  dilu¬ 
tion  air  and  exhaust  samples  shall  be 
of  sufficient  size  so  as  not  to  impede 
sample  flow. 

(c)  Component  description,  CFV- 
CVS.  The  CFV-CVS,  Figure  B81-2, 
consists  of  a  dilution  air  filter  and 
mixing  assembly,  a  cyclone  particulate 
separator,  a  sampling  venturi,  a  criti¬ 
cal  flow  venturi,  a  sampling  system 
and  assorted  valves,  and  pressure  and 
temperature  sensors.  The  CFV-CVS 
shall  conform  to  the  following  require¬ 
ments: 

(1)  Static  pressure  variations  at  the 
tailpipe(s)  of  the  vehicle  shall  remain 
within  ±5  inches  of  water  (1.2  kPa)  of 
the  static  pressure  variations  meas¬ 
ured  during  a  dynamometer  driving 
cycle  with  no  connection  to  the 
tailpipe(s).  (Sampling  systems  capable 
of  maintaining  the  static  pressure  to 
within  ±1  inch  of  water  (0.25  kPa)  will 
be  used  by  the  Administrator  if  a  writ¬ 
ten  request  substantiates  the  need  for 
this  closer  tolerance. ) 

(2)  The  temperature  measuring 
system  shall  have  an  accuracy  and 
precision  of  ±1.8'F  (TC)  and  a  re¬ 
sponse  time  of  0.100  seconds  of  62.5 
percent  of  a  temperature  change  (as 
measured  in  hot  silicone  oil). 

(3)  The  pressure  measuring  system 
shall  have  an  accuracy  and  precision 
of  ±1.6  inches  of  water  (0.4  kPa). 

(4)  The  flow  capacity  of  the  CVS 
shall  be  large  enough  to  virtually  elim¬ 
inate  water  condensation  in  the 
system.  (300  to  350  cfm  (0.142  to  0.165 
m3/s)  is  sufficient  for  most  vehicles.) 

(5)  Sample  collection  bags  for  dilu¬ 
tion  air  and  exhaust  samples  shall  be 
of  sufficient  size  so  as  not  to  impede 
sample  flow. 
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FIGURE  B81-2  EXHAUST  GAS  SAMPLING  SYSTEM  (CFV-CVS) 
(GASOLINE  FUELED  VEHICLES  ONLY) 

(SEE  FIGURE  B81-5  FOR  SYMBOL  LEGENO) 
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12.  A  new  §86.110-81  is  added  and 
reads  as  follows: 

§86.110-81  Lxhausl  gas  sampling  system; 

Diesel  vehicles. 

(a)  General  The  exhaust  pas  sam¬ 
pling  system  described  in  this  para¬ 
graph  is  designed  to  measure  the  true 
mass  of  both  gaseous  and  particulate 
emissions  in  the  exhaust  of  light-duty 
Diesel  vehicles.  This  system  utlizes  the 
CVS  concept  (described  in  §86.109)  of 
measuring  mass  emissions.  The  mass 
of  gaseous  emissions  is  determined 
from  the  sample  concentration  and 
total  flow  over  the  test  period.  The 
mass  of  particulate  emissions  is  deter¬ 
mined  from  a  proportional  mass 
sample  collected  on  a  filter  and  from 
the  total  flow  over  the  test  period. 
General  requirements  are  as  follows: 

(1)  This  sampling  system  requires 
the  use  of  a  PDP-CVS  or  CFV-CFS 
with  heat  exchanger  connected  to  a  di¬ 
lution  tunnel.  Figure  B81-3  is  a  sche¬ 
matic  drawing  of  the  PDP  system. 
Figure  B81-4  is  a  schematic  drawing  of 
the  CFV  system. 

(2)  Diesel  vehicles  require  a  heated 
flame  ionization  detector  (HFID) 
sample  for  hydrocarbon  analysis.  The 
HFID  sample  must  be  taken  directly 
from  the  diluted  exhaust  stream 
through  a  heated  probe  in  the  dilution 
tunnel. 

(3)  Bag.  HFID  and  particulate  sam¬ 
pling  capabilities  as  shown  in  Figure 
BBi-3  (or  Figure  B81-4)  are  required 
to  provide  both  gaseous  and  particu¬ 
late  emissions  sampling  capabilities 
from  a  single  system. 

(4)  Since  various  configurations  can 
produce  equivalent  results,  exact  con- 
iormance  with  these  drawings  is  not 
required.  Additional  components  such 
as  instruments,  valves,  solenoids, 
pumps,  and  switches  may  be  used  to 
provide  additional  information  and  co¬ 
ordinate  the  functions  of  the  compo¬ 
nent  systems. 

(5)  Other  sampling  systems  may  be 
used  if  shown  to  yield  equivalent  re¬ 
sults  and  if  approved  in  advance  by 
the  Administrator. 

(b)  Component  description.  The 
components  necessary  for  Diesel  ex¬ 
haust  sampling  shall  meet  the  follow¬ 
ing  requirements: 

(1)  The  PDP-CVS,  Figure  B81-3, 
shall  conform  to  all  of  the  require¬ 
ments  listed  for  the  exhaust  gas  PDP- 
CVS  (§86.109  (b)),  with  one  exception: 
a  flow  rate  of  sufficient  volume  is  re¬ 
quired  to  maintain  the  diluted  exhaust 
stream,  from  w-hich  the  particulate 
sample  flow  is  taken,  at  a  temperature 
of  125  F  <520  or  less. 

(2)  The  CFV-CVS,  Figure  B81-4, 
shall  conform  to  all  of  the  require¬ 
ments  listed  for  the  exhaust  gas  CFV- 
CVS  (§  86.109(c)),  with  three  excep¬ 
tions: 


(i)  A  flow  rate  of  sufficient  volume  is 
required  to  maintain  the  diluted  ex¬ 
haust  stream,  from  which  the  particu¬ 
late  sample  flow  is  taken,  at  a  tem¬ 
perature  of  125"F  (520  or  less. 

(ii)  A  heat  exchanger  is  required. 

(iii)  The  gas  mixture  temperature, 
measured  at  a  point  immediately 
ahead  of  the  critical  flow  venturi, 
shall  be  within  ±20'F  (1TC)  of  the  de¬ 
signed  operating  temperature  at  the 
start  of  the  test.  The  gas  mixture  tem¬ 
perature  variation  from  its  value  at 
the  start  of  the  test  shall  be  limited  to 
±20£  F  (11°  C)  during  the  entire  test. 
The  temperature  measuring  system 
shall  have  an  accuracy  and  precision 
of  ±1.8°F  (1°C). 

(3)  The  transfer  of  heat  from  the  ve¬ 
hicle  exhaust  gas  shall  be  minimized 
between  the  point  where  it  leaves  the 
vehicle  tailpipe(s)  and  the  point  where 
it  enters  the  dilution  tunnel  airstream. 
To  accomplish  this,  a  short  length 
(not  mere  than  12  feet  (365  cm))  of 
smooth  stainless  steel  tubing  from  the 
tailpipe  to  the  dilution  tunnel  is  re¬ 
quired.  This  tubing  shall  have  a  maxi¬ 
mum  inside  diameter  of  4.0  in  (10.2 
cm).  Short  sections  of  flexible  tubing 
at  connection  points  are  allowed. 

(4)  The  vehicle  exhaust  shall  be  di¬ 
rected  downstream  at  the  point  where 
it  is  introduced  into  the  dilution 
tunnel. 

(5)  The  dilution  tunnel  shall  be: 

(i)  Sized  to  permit  development  of 
turbulent  flow  (Reynold’s  No. 
>>4000)  and  complete  mixing  of  the 
exhaust  and  dilution  air  between  the 
mixing  orifice  and  each  of  the  two 
sample  probes  (i.e.,  the  particulate 
probe  and  the  heated  HC  sample 
probe). 

(ii)  At  least  8.0  inches  (20.3  cm)  in  di¬ 
ameter. 

(iii)  Constructed  of  electrically  con¬ 
ductive  material  which  does  not  react 
with  the  exhaust  components. 

(iv)  Grounded. 

(6)  The  temperature  of  the  diluted 
exhaust  stream  inside  of  the  dilution 
tunnel  shall  be  sufficient  to  prevent 
water  condensation.  However,  the 
sample  zone  dilute  exhaust  tempera¬ 
ture  shall  not  exceed  125  F  (520  at 
any  time  during  the  test. 

(7)  The  particulate  sample  probe 
shall  be: 

(i)  Installed  facing  upstream  at  a 
point  u’here  the  dilution  air  and  ex¬ 
haust  are  well  mixed  (i.e.,  on  the 
tunnel  centerline,  approximately  10 
tunnel  diameters  downstream  of  the 
point  where  the  exhaust  enters  the  di¬ 
lution  tunnel). 

(ii)  Sufficiently  distant  (radially) 
from  the  total  hydrocarbon  probe  so 
as  to  be  free  from  the  influence  of  any 
wakes  or  eddies  produced  by  the  total 
hydrocarbon  probe. 

(iii)  0.5  inch  (1.27  cm)  minimum 
inside  diameter. 


(iv)  The  distance  from  the  sampling 
tip  to  the  filter  holder  shall  be  at  least 
5  probe  diameters  (for  filters  located 
inside  of  the  tunnel),  but  not  more 
than  40.2  inches  (102  cm)  for  filters  lo¬ 
cated  outside  of  the  dilution  tunnel. 

(v)  Free  from  sharp  bends. 

(vi)  Configured  so  that  a  clean  par¬ 
ticulate  filter  can  be  selected  simulta¬ 
neously  with  the  selection  of  an  empty 
gaseous  emissions  bag. 

(8)  The  flow  rate  through  the  partic¬ 
ulate  probe  shall  be  at  least  the  equiv¬ 
alent  of  0.130  SCFM/in2  (0.00951  liters 
per  second  per  square  centimeter)  of 
filter  face  area,  but  not  more  than  the 
equivalent  of  0.372  SCFM/in2  (0.0272 
liters  per  second  per  square  centi¬ 
meter)  of  filter  face  area. 

(9)  The  particulate  sample  pump 
shall  be  located  sufficiently  distant 
from  the  dilution  tunnel  so  that  the 
inlet  gas  temperature  is  maintained  at 
a  constant  temperature  (±  5.4T  (3°C)). 

(10)  The  gas  meters  shall  be  located 
sufficiently  distant  from  the  tunnel  so 
that  the  inlet  gas  temperature  remains 
constant  (±5.4°F  (30). 

(11)  The  total  hydrocarbon  probe 
shall  be: 

(i)  Installed  facing  upstream  at  a 
point  where  the  dilution  air  and  ex¬ 
haust  are  well  mixed  (i.e.,  approxi¬ 
mately  10  tunnel  diameters  down¬ 
stream  of  the  point  where  the  exhaust 
enters  the  dilution  tunnel). 

(ii)  Sufficiently  distant  (radially) 
from  the  particulate  probe  so  as  to  be 
free  from  the  influence  of  any  wakes 
or  eddies  produced  by  the  particulate 
probe. 

(iii)  Heated  and  insulated  over  the 
entire  length  to  maintain  a  375°±20°F 
(191°±1TC)  wall  temperature. 

(iv)  0.19  in.  (0.457  cm)  minimum 
inside  diameter. 

(12)  It  is  intended  that  the  total  hy¬ 
drocarbon  probe  be  free  from  cold 
spots  (i.e.,  free  from  spots  where  the 
probe  wall  temperature  is  less  than 
355°F). 

(13)  The  dilute  exhaust  gas  flowing 
in  the  total  hydrocarbon  sample 
system  shall  be: 

(i)  At  375°±10°F  <19T±60  immedi¬ 
ately  before  the  heated  filter.  This 
will  be  determined  by  a  temperature 
sensor  located  immediately  upstream 
of  the  filter.  The  sensor  shall  have  an 
accuracy  and  precision  of  ±1.8"F  (TC). 

(ii)  At  375'F±10°F  (191°±60  imme¬ 
diately  before  the  HFID.  This  will  be 
determined  by  a,  temperature  sensor 
located  at  the  exit  of  the  heated 
sample  line.  The  sensor  shall  have  an 
accuracy  and  precision  of  ±1.8'F  (TO. 

(14)  It  is  intended  that  the  dilute  ex¬ 
haust  gas  flowing  in  the  total  hydro¬ 
carbon  sample  system  be  between 
365"F  and  385°F  (185  C  and  1970. 

(c)  Filters,  particulate  sampling,  (i) 
General.  Filters  must  have  Diesel  par¬ 
ticulate  collection  efficiency  of  98.0 
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percent  or  greater.  The  collection  effi¬ 
ciency  shall  be  determined  with  a  rep¬ 
resentative  Diesel  vehicle  while  it  is 
operated  over  both  phases  of  a  cold 
start  Urban  Dynamometer  Driving 
Schedule  according  to  the  procedure 
described  in  §86.135  and  §86.137  (b)(1) 
through  ( bK  16)  with  one  exception: 
bag  and  HFID  samples  are  not  re¬ 
quired.  Requirements  for  a  valid  filter 
efficiency  test  are  as  follows: 

(i)  The  efficiency  test  shall  be  per¬ 
formed  on  two  filters  each  followed  by 
a  back-up  filter.  One  pair  of  filters  is 
used  to  determine  the  efficiency 
during  the  cold  "transient"  phase,  and 
the  other  pair  of  filters  is  used  to  de¬ 
termine  the  efficiency  during  the  cold 
“stabilized”  phase  of  a  UDDS. 

(ii)  The  efficiency  test  shall  be  per¬ 


formed  on  each  different  lot  of  filters 
used  for  Diesel  particulate  measure¬ 
ment. 

(iii)  The  components  necessary  for 
the  filter  efficiency  test  shall  meet  the 
requirements  listed  in  §  86.110(b)(1) 
through  (b)(10)  with  one  exception:  a 
back-up  filter  holder,  located  3  to  4 
inches  (7.5  to  10  centimeters)  down¬ 
stream  from  each  sample  filter  holder, 
is  required. 

(iv)  The  net  weight  of  particulate 
material  collected  on  the  cold  "tran¬ 
sient”  (or  cold  “stabilized”)  back-up 
filter  shall  not  exceed  2.0  percent  of 
the  total  net  weight  of  particulate  ma¬ 
terial  collected  on  the  cold  “transient” 
(or  cold  “stabilized")  test  filter  plus 
the  cold  “transient”  (or  cold  “stabi¬ 
lized”)  back-up  filter.  That  is: 


(Mass  Particulate) 

_ Back-up  filter _  x  1002  2.02 

(Mass  Particulate)  ♦  (Mass  Particulate) 

Test  filter  Back-up  filter 


(v)  The  net  weight  of  particulate 
material  collected  on  each  back-up 
filter  and  each  test  filter  shall  be  de¬ 
termined  by  the  procedure  outlined  in 
§86.139. 

(2)  The  particulate  filter  must  have 
a  minimum  47  mm  diameter.  Larger 
diameter  filters  are  also  acceptable. 
(Larger  diameter  filters  may  be  desir¬ 
able  in  order  to  reduce  the  pressure 


drop  across  the  filter  when  testing  ve¬ 
hicles  which  produce  large  amounts  of 
particulate.) 

(3)  The  recommended  loading  on  the 
47  mm  filter  is  2  to  7  milligrams. 
Equivalent  loadings  (i.e.,  mass/area) 
are  recommended  for  larger  filter. 

(4)  Fluorocarbon  coated  glass  fiber 
filters  are  required  for  particulate  col¬ 
lection. 
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(FOR  DIESEL  VEHICLES  ONLY) 


FIGURE  B81-4 

GASEOUS  AND  PARTICULATE  EMISSIONS  SAMPLING  SYSTEM  (CFV-CVS) 

(FOR  DIESEL  VEHICLES  ONLY) 
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13.  A  new  §86.111-81  is  added  and 
reads  as  follows: 

§  86.111  81  Exhaust  gas  analytical  system. 

(a)  Schematic  drawings.  Figure  B81- 
5  is  a  schematic  drawing  of  the  ex¬ 
haust  gas  analytical  system.  The  sche¬ 
matic  diagram  of  the  hydrocarbon 
analysis  train  for  Diesel  vehicles  is 
shown  as  part  of  Figure  B81-3  (or 
Figure  B81-4).  Since  various  configu¬ 
rations  can  produce  accurate  results, 
exact  conformance  with  either  draw¬ 
ing  is  not  required.  Additional  compo¬ 
nents  such  as  instruments,  valves,  sole¬ 
noids,  pumps  and  switches  may  be 
used  to  provide  additional  information 
and  coordinate  the  functions  of  the 
component  systems. 

tb)  Major  component  description. 
The  analytical  system,  Figure  B81-5. 
consists  of  a  flame  ionization  detector 
(FID)  for  the  determination  of  hydro¬ 
carbons,  nondispersive  infrared  ana¬ 
lyzers  (NDIR)  for  the  determination 
of  carbon  monoxide  and  carbon  diox¬ 
ide  and  a  chemiluminescence  analyzer 
<CL)  for  the  determination  of  oxides 
of  nitrogen.  A  heated  flame  ionization 
detector  (HFID)  is  used  for  the  con¬ 
tinuous  determination  of  hydrocar¬ 
bons  from  Diesel-fueled  vehicles, 
Figure  B81-3  (or  B81-4).  The  exhaust 
gas  analytical  system  shall  conform  to 
the  following  requirements: 

(1)  The  CL  requires  that  the  nitro¬ 
gen  dioxide  present  in  the  sample  be 
converted  to  nitric  oxide  before  analy¬ 
sis.  Other  types  of  analyzers  may  be 
used  if  shown  to  yield  equivalent  re¬ 
sults  and  if  approved  in  advance  by 
the  Administrator. 

<2)  The  carbon  monoxide  (NDIR) 
analyzer  may  require  a  sample  condi¬ 
tioning  column  containing  CaSO.,,  or 


indicating  silica  gel  to  remove  water 
vapor  and  containing  ascarite  to 
remove  carbon  dioxide  from  the  CO 
analysis  stream. 

(i)  If  CO  instruments  which  are  es¬ 
sentially  free  of  CO*  and  water  vapor 
interference  are  used,  the  use  of  the 
conditioning  column  may  be  deleted, 
see  §§  86.122  and  86.144. 

(ii)  A  CO  instrument  will' be  consid¬ 
ered  to  be  essentially  free  of  CO*  and 
water  vapor  interference  if  its  re¬ 
sponse  to  a  mixture  of  3  percent  CO* 
in  N*  which  has  been  bubbled  through 
water  at  room  temperature  produces 
an  equivalent  CO  response,  as  meas¬ 
ured  on  the  most  sensitive  CO  range, 
w-hich  is  less  than  1  percent  of  full 
scale  CO  concentration  on  ranges 
above  300  ppm  full  scale  or  less  than  3 
ppm  on  ranges  below  300  ppm  full 
scale,  see  §  86.122. 

(3)  For  Diesel  vehicles  a  continuous 
hydrocarbon  sample  shall  be  measured 
using  a  heated  analyzer  train  as  shown 
in  Figure  B81-3  (or  B81-4).  The  train 
shall  include  a  heated  continuous  sam¬ 
pling  line,  a  heated  particulate  filter 
and  a  heated  hydrocarbon  instrument 
(HFID)  complete  with  heated  pump, 
filter  and  flow  control  system. 

(i)  The  response  time  of  this  instru¬ 
ment  shall  be  less  than  1.5  seconds  for 
90  percent  of  full  scale  response. 

(ii)  Sample  transport  time  from  sam¬ 
pling  point  to  inlet  of  instrument  shall 
be  less  than  4  seconds. 

(iii)  The  sample  line  and  filter  shall 
be  heated  to  maintain  a  sample  gas 
temperature  of  375°±10=F  (191±  6°C) 
before  the  filter  and  before  the  HFID. 

(c)  Other  analyzers  and  equipment. 
Other  types  of  analyzers  and  equip¬ 
ment  may  be  used  if  shown  to  yield 
equivalent  results  and  if  approved  in 
advance  by  the  Administrator. 
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[6510-01-C] 


FOR  DIESEL  HC  ANALYSIS 
SEE  FIG.  881-3 
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14.  A  new  §86.112-81  is  added  and 
reads  as  follows: 

§86.112-81  Weighing  chamber  (or  room) 
and  niicrogram  balance  specifications. 

(a )  Ambient  conditions.  (1)  Tempera¬ 
ture.  The  temperature  of  the  chamber 
in  which  the  particulate  filters  are 
conditioned  and  weighed  shall  be 
maintained  to  within  ±10°F  (6JC)  of  a 
set  point  between  68°F  (20°C)  and  86°F 
(30eC)  during  all  filter  conditioning 
and  filter  weighing. 

(2)  Humidity.  The  relative  humidity 
of  the  chamber  in  which  the  particu¬ 
late  filters  are  conditioned  and 
weighed  shall  be  maintained  to  within 
±10  percent  of  a  set  point  between  30 
and  70  percent  during  all  filter  condi¬ 
tioning  and  filter  weighing. 

(3)  The  environment  shall  be  free 
from  any  ambient  contaminates  (such 
as  dust)  that  would  settle  on  the  par¬ 
ticulate  filters  during  their  stabiliza¬ 
tion.  It  is  required  that  two  reference 
filters  remain  in  the  weighing  room  at 
all  times,  and  that  these  filters  be 
weighed  at  the  beginning  and  end  of 
each  conditioning  period.  If  the 
weight  of  either  or  both  of  these  two 
reference  filters  changes  by  more  than 
C±1  0  percent  of  the  nominal  filter 
loading  (2-7  milligrams)  during  the 
conditioning  period,  then  all  filters  in 
the  process  of  being  stabilized  should 
be  discarded,  and  any  tests  repeated. 

(b)  Microgram  balance  specifica¬ 
tions.  The  microgram  balance  used  to 
determine  the  weights  of  all  filters 
shall  have  a  precision  (standard  devi¬ 
ation)  and  a  readability  (micrometer) 
of  one  microgram. 

15.  A  new  §86.116-81  is  added  and 
reads  as  follows: 

§86.116-81  Calibrations,  frequency  and 
overview. 

(a)  Calibrations  shall  be  performed 
as  specified  in  §§86.117  through 
86.126. 

(b)  At  least  yearly  or  after  any  main¬ 
tenance  which  could  alter  background 
emission  levels,  evaporative  enclosure 
background  emission  measurements 
shall  be  performed. 

(c)  At  least  monthly  or  after  any 
maintenance  which  could  alter  calibra¬ 
tion,  the  following  calibrations  and 
checks  shall  be  performed: 

(1)  Calibrate  the  hydrocarbon  ana¬ 
lyzers  (both  evaporative  and  exhaust 
instruments),  carbon  dioxide  analyzer, 
carbon  monoxide  analyzer,  and  oxides 
of  nitrogen  analyzer. 

(2)  Calibrate  the  dynamometer.  If 
the  dynamometer  receives  a  weekly 
performance  check  (and  remains 
within  calibration)  the  monthly  cali¬ 
bration  need  not  be  performed. 

(3)  Perform  a  hydrocarbon  retention 
check  and  calibration  on  the  evapora¬ 
tive  emission  enclosure. 


(4)  Calibrate  the  gas  meters  used  for 
providing  total  flow  measurement  for 
particulate  sampling. 

(d)  At  least  weekly  or  after  any 
maintenance  which  could  alter  calibra¬ 
tion,  the  following  calibrations  and 
checks  shall  be  performed: 

(1)  Check  the  oxides  of  nitrogen  con¬ 
verter  efficiency,  and 

(2)  Perform  a  CVS  system  verifica¬ 
tion. 

(3)  Run  a  performance  check  on  the 
dynamometer.  This  check  may  be 
omitted  if  the  dynamometer  has  been 
calibrated  within  the  preceding 
month. 

(e)  The  CVS  positive  displacement 
pump  or  Critical  Flow  Venturi  shall  be 
calibrated  following  initial  installa¬ 
tion,  major  maintenance  or  as  neces¬ 
sary  when  indicated  by  the  CVS 
system  verification  (described  in 
§86.119). 

(f)  Sample  conditioning  columns,  if 
used  in  the  CO  analyzer  train,  should 
be  checked  at  a  frequency  consistent 
with  observed  column  life  or  when  the 
indicator  of  the  column  packing  begins 
to  show  deterioration. 

16.  A  new  §86.120-81  is  added  and 
reads  as  follows: 

§  86.120-81  Gas  meter  calibration,  particu¬ 
late  measurement. 

Sampling  for  partculate  emissions 
requires  the  use  of  gas  meters  to  meas¬ 
ure  flow  through  the  particulate  fil¬ 
ters.  These  meters  shall  receive  initial 
and  periodic  calibrations  as  follows: 

(a)  Install  a  standard  air  flow  mea¬ 
surement  instrument  (such  as  laminar 
flow  element)  upstream  of  the  gas 
meter.  This  standard  instrument  shall 
measure  air  flow  at  standard  condi¬ 
tions  with  an  accuracy  or  ±1  percent. 
Standard  conditions  are  defined  as 
68"F  (20'C)  and  29.92  in.  Hg  (101.3 
kPa).  A  critical  flow  orifice,  a  bell- 
mouth  nozzle,  or  a  laminar  flow-  ele¬ 
ment  is  recommended  as  the  standard 
instrument. 

(b)  Flow  air  through  the  calibration 
system  at  the  sample  flow-  rate  used 
for  particulate  testing  and  at  the 
backpressure  which  occurs  during  the 
sample  test. 

(c)  When  the  temperature  and  pres¬ 
sure  in  the  system  have  stabilized, 
measure  the  gas  meter  indicated 
volume  over  a  time  period  of  at  least  5 
minutes  and  until  a  flow  volume  of  at 
least  ±1  percent  accuracy  can  be  de¬ 
termined  by  the  standard  instrument. 
Record  the  stabilized  air  temperature 
and  pressure  upstream  of  the  gas 
meter  and  as  required  for  the  standard 
instrument. 

(d)  Calculate  air  flow  at  standard 
conditions  as  measured  by  both  the 
standard  instrument  and  the  gas 
meter. 

(e)  Repeat  the  procedures  of  para¬ 
graphs  (b)  through  (d)  above  using 


flow  rates  which  are  10  percent  above 
the  nominal  sampling  flow  rate  and  10 
percent  below  the  nominal  sampling 
flow  rate. 

(f)  If  the  air  flow  at  standard  condi¬ 
tions  measured  by  the  gas  meter  dif¬ 
fers  by  more  than  ±1  percent  from 
the  standard  measurement  at  any  of 
the  three  measured  flow  rates,  than  a 
correction  shall  be  made  by  either  of 
the  following  two  methods: 

(1)  Mechanically  adjust  the  gas 
meter  so  that  it  agrees  within  1  per¬ 
cent  of  the  standard  measurement  at 
the  three  specified  flow  rates,  or 

(2)  Develop  a  continuous  best  fit 
calibration  curve  for  the  gas  meter  (as 
a  function  of  the  standard  instrument 
flow  measurement)  from  the  three 
calibration  points  that  represents  the 
data  to  within  1  percent  at  all  points 
to  determine  corrected  flow. 

(g)  Other  systems.  A  bell  prover  may 
be  used  to  calibrate  the  gas  meter  if 
the  procedure  outlined  in  ANSI 
B109. 1-1973  is  used.  Prior  approval  by 
the  Administrator  is  not  required  to 
use  the  bell  prover. 

17.  A  new  §86.121-81  is  added  and 
reads  as  follows: 

§  86.121-81  Hyrocarbon  analyzer  calibra¬ 
tion. 

The  FID  hydrocarbon  analyzer  shall 
receive  the  following  initial  and  peri¬ 
odic  calibration.  The  HFID  shall  be 
operated  at  a  temperature  of 
375°±10CF  (191±6°C). 

(a)  Initial  and  periodic  optimisation 
of  detector  response.  Prior  to  its  intro¬ 
duction  into  service  and  at  least  annu¬ 
ally  thereafter,  the  FID  hydrocarbon 
analyzer  shall  be  adjusted  for  opti¬ 
mum  hydrocarbon  response.  Alternate 
methods  yielding  equivalent  results 
may  be  used,  if  approved  in  advance 
by  the  Administrator. 

(1)  Follow  the  manufacturer’s 
instructions  or  good  engineering  prac¬ 
tice  for  instrument  startup  and  basic 
operating  adjustment  using  the  appro- 
piate  fuel  and  zero-grade  air. 

(2)  Optimize  on  the  most  common 
operating  range.  Introduce  into  the 
analyzer  a  propane  in  air  mixture  with 
a  propane  concentration  equal  to  ap¬ 
proximately  90  percent  of  the  most 
common  operating  range. 

(3)  Select  an  operating  fuel  flow  rate 
that  will  give  near  maximum  response 
and  least  variation  in  response  with 
minor  fuel  flow  variations. 

(4)  To  determine  the  optimum  air 
flow,  use  the  fuel  flow  setting  deter¬ 
mined  above  and  vary  air  flow. 

(5)  After  the  optimum  flow  rates 
have  been  determined,  record  them 
for  future  reference. 

(b)  Initial  and  periodic  calibration. 
Prior  to  its  introduction  into  service 
and  monthly  thereafter  the  FID  hy¬ 
drocarbon  analyzer  shal  be  calibrated 
on  all  normally  used  instrument 
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ranges.  Use  the  same  flow  rate  as 
when  analyzing  sample. 

(1)  Adjust  analyzer  to  optimize  per¬ 
formance. 

(2)  Zero  the  hydrocarbon  analyzer 
with  zero-grade  air. 

(3)  Calibrate  on  each  normally  used 
operating  range  with  propane  in  air 
calibration  gases  having  nominal  con¬ 
centrations  of  15,  30.  45,  60,  75,  and  90 
percent  of  that  range.  For  each  range 
calibrated,  if  the  deviation  from  a 
least  squares  best-fit  straight  line  is  2 
percent  or  less  of  the  value  at  each 
data  point,  concentration  values  may 
be  calculated  by  use  of  a  single  calibra¬ 
tion  factor  for  that  range.  If  the  devi¬ 
ation  exceeds  2  percent  at  any  point, 
the  best-fit  non-linear  equation  which 
represents  the  data  to  within  2  per¬ 
cent  of  each  test  point  shall  be  used  to 
determine  concentration. 

18.  A  new  §86.127-81  is  added  and 
reads  as  follows: 

§  86.127-81  Test  procedures;  overview. 

The  procedures  described  in  this  and 
subsequent  sections  are  used  to  deter¬ 
mine  the  conformity  of  vehicles  with 
the  standards  set  forth  in  Subpart  A 
for  light-duty  vehicles  and  light-duty 
trucks. 

(a)  The  overall  test  consists  qf  pre¬ 
scribed  sequences  of  fueling,  parking 
and  operating  conditions.  Vehicles  are 
tested  for  any  or  all  of  the  following 
emissions: 

(1)  gaseous  exhaust  HC,  CO,  NOx, 
CO*  (both  gasoline-fueled  and  Diesel 
vehicles). 

(2)  particulates  (Diesels  only). 

(3)  evaporative  HC  (gasoline-fueled 
vehicles  only). 

The  evaporative  portion  of  the  test 
procedure  occurs  before  and  after  the 
exhaust  emission  test,  and  in  some 
cases,  during  the  exhaust  emission 
test. 

(b)  The  gasoline-fueled  exhaustr 
emission  test  is  designed  to  determine 
hydrocarbon,  carbon  monoxide,  and 
oxides  of  nitrogen  mass  emissions 
while  simulating  an  average  trip  in  an 
urban  area  of  7.5  miles  (12.1  kilome¬ 
ters).  The  test  consists  of  engine  star¬ 
tups  and  vehicle  operation  on  a  chassis 
dynamometer,  through  a  specified 
driving  schedule.  A  proportional  part 
of  the  diluted  exhaust  is  collected  con¬ 
tinuously  for  subsequent  analysis, 
using  a  constant  volume  (variable  dilu¬ 
tion)  sampler. 

(c)  The  Diesel  exhaust  emission  test 
is  designed  to  determine  particulate 
and  gaseous  mass  emissions  during  a 
test  similar  to  the  test  in  §  86.127- 
81(b).  Dilute  exhaust  is  continously 
analyzed  for  total  hydrocarbons  using 
a  heated  sample  line  and  analyzer. 
The  other  gaseous  emissions,  CO.  C02 
and  NOx  are  collected  continuously  for 
analysis  as  in  §86.127-81  (b).  Simulta¬ 
neous  with  the  gaseous  exhaust  collec¬ 


tion  and  analysis,  particulates  from  a 
proportional  part  of  the  diluted  ex¬ 
haust  are  collected  continuously  on  a 
filter.  The  mass  of  particulate  is  deter¬ 
mined  by  the  procedure  described  in 
§86.139.  This  testing  requires  a  dilu¬ 
tion  tunnel  as  well  as  the  constant 
volume  sampler. 

(d)  The  evaporative  emission  test 
(gasoline-fueled  vehicles  only)  is  de¬ 
signed  to  determine  hydrocarbon 
evaporative  emissions  as  a  conse¬ 
quence  of  diurnal  temperature  fluctu¬ 
ation,  urban  driving,  and  hot  soaks 
during  parking.  It  is  associated  with  a 
series  of  events  representative  of  a 
motor  vehicle’s  operation,  winch  result 
in  hydrocarbon  vapor  losses.  The  test 
procedure  is  designed  to  measure: 

(1)  Diurnal  breathing  losses  result¬ 
ing  from  daily  temperature  changes, 
measured  by  the  enclosure  technique; 

(2)  Running  losses  from  suspected 
sources  (if  indicated  by  engineering 
analysis  or  vehicle  inspection)  result¬ 
ing  from  a  simulated  trip  on  a  chassis 
dynamometer,  measured  by  carbon 
traps;  and 

(3)  Hot  soak  losses,  which  result 
when  the  vehicle  is  parked  and  the 
hot  engine  is  turned  off,  measured  by 
the  enclosure  technique. 

(e)  Except  in  cases  of  component 
malfunction  or  failure,  all  emission 
control  systems  installed  on  or  incor¬ 
porated  in  a  new  motor  vehicle  shall 
be  functioning  during  all  procedures 
in  this  subpart.  Maintenance  to  cor¬ 
rect  component  malfunction  or  failure 
shall  be  authorized  in  accordance  with 
§  86.078-25. 

19.  A  new  §86.132-81  is  added  and 
reads  as  follows: 

§  86.132-81  Vehicle  preconditioning. 

(a)  The  vehicle  shall  be  moved  to 
the  test  area  and  the  following  oper¬ 
ations  performed: 

(1)  The  fuel  tank(s)  shall  be  drained 
through  the  provided  fuel  tank(s) 
drain(s)  and  filled  to  the  prescribed 
“tank  fuel  volume”  with  the  specified 
test  fuel,  §86.113.  For  the  above  oper¬ 
ations  the  evaporative  emission  con¬ 
trol  system  shall  neither  be  abnormal¬ 
ly  purged  nor  abnormally  loaded. 

(2)  Within  one  hour  of  being  fueled 
the  vehicle  shall  be  placed,  either  by 
being  driven  or  pushed,  on  a  dynamo¬ 
meter  and  operated  through  one 
Urban  Dynamometer  Driving  Sched¬ 
ule  test  procedure,  see  §  86.115  and  Ap¬ 
pendix  I.  A  gasoline-fueled  test  vehicle 
may  not  be  used  to  set  dynamometer 
horsepower. 

(3)  For  those  unusual  circumstances 
where  additional  preconditioning  is  de¬ 
sired  by  the  manufacturer,  such  pre¬ 
conditioning  may  be  allowed  with  the 
advance  approval  of  the  Administra¬ 
tor.  The  Administrator  may  also 
choose  to  conduct  or  require  the  con¬ 
duct  of  additional  preconditioning  to 


insure  that  the  evaporative  emission 
control  system  is  stabilized  in  the  case 
of  gasoline  engines,  or  to  insure  that 
the  exhaust  system  is  stabilized  in  the 
case  of  Diesel  engines.  The  additional 
preconditioning  shall  consist  of  an  ini¬ 
tial  one  hour  minimum  soak  and,  one, 
two,  or  three  driving  cycles  of  the 
UDDS,  as  described  in  (a)(2)  of  this 
section,  each  followed  by  a  soak  of  at 
least  one  hour  with  engine  off,  engine 
compartment  cover  closed  and  cooling 
fan  off.  The  vehicle  may  be  driven  off 
the  dynamometer  following  each 
UDDS  for  the  soak  period. 

(b)  Within  five  minutes  of  comple¬ 
tion  of  preconditioning,  the  vehicle 
shall  be  driven  off  the  dynamometer 
and  parked.  The  vehicle  shall  be 
stored  for  not  less  than  12  hours  nor 
for  more  than  36  hours  prior  to  the 
cold  start  exhaust  test.  (Gasoline- 
fueled  vehicles  undergo  a  one  hour  di¬ 
urnal  heat  build  prior  to  the  cold  start 
exhaust  test.  A  wait  of  up  to  one  hour 
is  permitted  between  the  end  of  the 
dirunal  heat  build  and  the  beginning 
of  the  cold  start  exhaust  test.  See 
§  86.130  and  Figure  B79-5.) 

(c)  Vehicles  to  be  tested  for  evapora¬ 
tive  emissions  shall  be  processed  in  ac¬ 
cordance  with  procedures  in  §§  86.133 
through  86.138.  Vehicles  to  be  tested 
for  exhaust  emissions  only  shall  be 
processed  according  to  §§86.133 
through  86.137. 

20.  A  new  §86.135-81  is  added  and 
reads  as  follows: 

§  86.135-81  Dynamometer  procedure. 

(a)  Overview.  (1)  Gasoline-fueled  ve¬ 
hicles.  The  dynamometer  run  consists 
of  two  tests,  a  “cold”  start  test  after  a 
minimum  12-hour  and  a  maximum  36- 
hour  soak  according  to  the  provisions 
of  §§86.132  and  86.133,  and  a  “hot” 
start  test  following  the  “cold”  start 
test  by  10  minutes.  Engine  startup 
(with  all  accessories  turned  off),  oper¬ 
ation  over  the  UDDS  and  engine  shut¬ 
down  make  a  complete  cold  start  test. 
Engine  startup  and  operation  over  the 
first  505  seconds  of  the  driving  sched¬ 
ule  complete  the  hot  start  test.  The 
exhaust  emissions  are  diluted  with  am¬ 
bient  air  and  a  continuously  propor¬ 
tional  sample  is  collected  for  analysis 
during  each  phase.  The  composite 
samples  collected  in  bags  are  analyzed 
for  hydrocarbon,  carbon  monoxide, 
carbon  dioxide,  and  oxides  of  nitrogen. 
A  parallel  sample  of  the  dilution  air  is 
similarly  analyzed  for  hydrocarbon, 
carbon  monoxide,  carbon  dioxide,  and 
oxides  of  nitrogen. 

(2)  Diesel  vehicles.  The  dynamo¬ 
meter  run  consists  of  two  tests,  a 
“cold”  start  test  after  a  minimum  12 
hours  soak  and  a  maximum  36  hour 
soak  according  to  the  provisions  of 
§§86.132  and  86.133,  and  a  “hot”  start 
test  following  the  “cold”  start  by  10 
minutes.  Engine  startup  (with  all  ac- 


FEDERAL  REGISTER,  VOL.  44,  NO.  23— THURSDAY,  FEBRUARY  1,  1979 


6668 


PROPOSED  RULES 


cessories  turned  off),  operation  over 
the  UDDS  and  engine  shutdown  make 
a  complete  cold  start  test.  Engine  star¬ 
tup  and  operation  over  the  first  505 
seconds  of  the  driving  schedule  com¬ 
plete  the  hot  start  test.  The  exhaust 
emissions  are  diluted  with  ambient  air 
in  the  dilution  tunnel  as  shown  in 
Figure  B81-3  (and  Figure  B81-4). 
Three  particulate  samples  are  collect¬ 
ed  on  filters  for  weighing;  the  first 
sample  is  collected  during  the  first  505 
seconds  of  the  ‘cold”  start  test;  the 
second  sample  is  collected  during  the 
remainder  of  the  “cold”  start  test  (in¬ 
cluding  shutdown);  the  third  sample  is 
collected  during  the  "hot”  start  test. 
Continuous  proportional  samples  of 
gaseous  emissions  are  collected  for 
analysis  during  each  test  phase.  The 
composite  samples  collected  in  bags 
are  analyzed  for  carbon  monoxide, 
carbon  dioxide,  and  oxides  of  nitrogen. 
Hydrocarbons  are  sampled  and  ana¬ 
lyzed  continuously  according  to  the 
provisions  of  §89.110.  Parallel  samples 
of  the  dilution  air  are  similarly  ana¬ 
lyzed  for  hydrocarbon,  carbon  monox¬ 
ide,  carbon  dioxide,  and  oxides  of  ni¬ 
trogen. 

(b)  During  dynamometer  operation, 
a  fixed  speed  cooling  fan  shall  be  posi¬ 
tioned  so  as  to  direct  cooling  air  to  the 
vehicle  in  an  appropriate  manner  with 
the  engine  compartment  cover  open. 
In  the  case  of  vehicles  with  front 
engine  compartments,  the  fan  shall  be 
squarely  positioned  within  12  inches 
(30.5  centimeters)  of  the  vehicle.  In 
the  case  of  vehicles  with  rear  engine 
compartments  (or  if  special  designs 
make  the  above  impractical),  the  cool¬ 
ing  fan  shall  be  placed  in  a  position  to 
provide  sufficient  air  to  maintain  vehi¬ 
cle  cooling.  The  fan  capacity  shall  nor¬ 
mally  not  exceed  5300  cfm  (2.50  cubic 
meters  per  second).  If.  however,  the 
manufacturer  can  show  that  during 
field  operation  the  vehicle  receives  ad¬ 
ditional  cooling,  and  that  such  addi¬ 
tional  cooling  is  needed  to  provide  a 
representative  test,  the  fan  capacity 
may  be  increased  or  additional  fans 
used  if  approved  in  advance  by  the  Ad¬ 
ministrator. 

(c)  The  vehicle  speed  as  measured 
from  the  dynamometer  rolls  shall  be 
used.  A  speed  vs.  lime  recording,  as 
evidence  of  dynamometer  test  validity, 
shall  be  supplied  on  request  of  the  Ad¬ 
ministrator. 

(d)  Practice  runs  over  the  prescribed 
driving  schedule  may  be  performed  at 
test  point,  provided  an  emission 
sample  is  not  taken,  for  the  purpose  of 
finding  the  minimum  throttle  action 
to  maintain  the  proper  speed-time  re¬ 
lationship,  or  to  permit  sampling 
system  adjustment. 

Note.— When  using  two-roll  dynamo¬ 
meters  a  truer  speed-time  trace  may  be  ob¬ 
tained  by  minimizing  the  rocking  of  the  ve¬ 
hicle  in  the  rolls;  the  rocking  of  the  vehicle 


changes  the  tire  rolling  radius  on  each  roll. 
This  rocking  may  be  minimized  by  restrain¬ 
ing  the  vehicle  horizontally  (or  nearly  so) 
by  using  a  cable  and  winch. 

(e)  The  drive  wheel  tires  may  be  in¬ 
flated  up  to  a  gauge  pressure  of  45  psi 
(310  kPa)  in  order  to  prevent  tire 
damage.  The  drive  wheel  tire  pressure 
shall  be  reported  with  the  test  results. 

(f )  If  the  dynamometer  has  not  been 
operated  during  the  2  hour  period  im¬ 
mediately  preceding  the  test  it  shall 
be  warmed  up  for  15  minutes  by  oper¬ 
ating  at  30  mph  (48  kph)  using  a  non¬ 
test  vehicle  or  as  recommended  by  the 
dynamometer  manufacturer. 

(g)  If  the  dynamometer  horsepower 
must  be  adjusted  manually,  it  shall  be 
set  within  1  hour  prior  to  the  exhaust 
emissions  test  phase.  The  test  vehicle 
shall  not  be  used  to  make  this  adjust¬ 
ment.  Dynamometers  using  automatic 
control  of  presclectable  power  settings 
may  be  set  anytime  prior  to  the  begin¬ 
ning  of  the  emissions  test. 

(h)  The  driving  distance  as  measured 
by  counting  the  number  of  dynamo¬ 
meter  roll  or  shaft  revolutions,  shall 
be  determined  for  the  transient  cold 
start,  stabilized  cold  start,  and  tran¬ 
sient  hot  start  phases  of  the  test.  The 
revolutions  shall  be  measured  on  the 
same  roll  or  shaft  used  for  measuring 
the  vehicle’s  speed. 

21.  A  new  §86.137-81  is  added  and 
reads  as  follows: 

§  Stf  137-SI  Dynamometer  test  run.  gas¬ 
eous  and  particulate  emissions. 

(a)  General.  (1)  Gasoline-fueled  vehi¬ 
cles.  The  vehicle  shall  be  allowed  to 
stand  with  the  engine  turned  off  for  a 
period  of  not  less  than  12  hours  or 
more  than  36  hours  before  the  cold 
start  exhaust  emission  test.  The  cold 
start  exhaust  test  shall  follow  the  di¬ 
urnal  breathing  loss  test  by  not  more 
than  one  hour.  The  vehicle  shall  be 
stored  prior  to  the  emission  test  in 
such  a  manner  that  precipitation  (e.g.. 
rain  or  dew)  does  not  occur  on  the  ve¬ 
hicle.  The  complete  dynamometer  test 
consists  of  a  cold  start  drive  of  7.5 
miles  (12.1  kilometers)  and  simulates  a 
hot  start  drive  of  7.5  miles  12.1  kilome¬ 
ters).  The  vehicle  is  allowed  to  stand 
on  the  dynamometer  during  the  10 
minute  time  period  between  the  cold 
and  hot  start  tests.  The  cold  start  test 
is  divided  into  two  periods.  The  first 
period,  representing  the  cold  start 
“transient”  phase,  terminates  at  the 
end  of  the  deceleration  which  is  sched¬ 
uled  to  occur  at  505  seconds  of  the 
driving  schedule.  The  second  period, 
representing  the  “stabilized”  phase, 
consists  of  the  remainder  of  the  driv¬ 
ing  schedule  including  engine  shut¬ 
down.  The  hot  start  test,  similarly, 
consists  of  two  periods.  The  first 
period,  representing  the  hot  start 
“transient”  phase,  terminates  at  the 
same  point  in  driving  schedule  as  the 


first  period  of  the  cold  start  test.  The 
second  period  of  the  hot  start  test, 
“stabilized”  phase,  is  assumed  to  be 
identical  to  the  second  period  of  the 
cold  start  test.  Therefore,  the  hot 
start  test  terminates  after  the  first 
period  (505  seconds)  is  run. 

(2)  Diesel  vehicles.  The  vehicle  shall 
be  allowed  to  stand  with  the  engine 
turned  off  for  a  period  of  not  less  than 
12  hours  or  more  than  36  hours  before 
the  cold  start  exhaust  emission  test. 
The  vehicle  shall  be  stored  prior  to 
the  emission  test  in  such  a  manner 
that  precipitation '  (e.g.,  rain  or  dew) 
does  not  occur  on  the  vehicle.  The 
complete  dynamometer  test  consists  of 
a  cold  start  drive  of.  7.5  miles  (12.1 
km),  and  simulates  a  hot  start  drive  of 
7.5  miles  (12.1  km).  The  vehicle  is  al¬ 
lowed  to  stand  on  the  dynamometer 
during  the  10  minute  time  period  be¬ 
tween  the  cold  and  hot  start  tests.  The 
cold  start  test  is  divided  into  two  peri¬ 
ods.  The  first  period,  representing  the 
cold  start  “transient”  phase,  termi¬ 
nates  at  the  end  of  the  deceleration 
which  is  scheduled  to  occur  at  505  sec¬ 
onds  of  the  driving  schedule.  The 
second  period,  representing  the  "stabi¬ 
lized"  phase,  consists  of  the  remainder 
of  the  driving  schedule  including 
engine  shutdown.  The  hot  start  test, 
similarly,  consists  of  two  periods.  The 
first  period,  representing  the  start  of 
the  “transient”  phase,  terminates  at 
the  same  point  in  the  driving  schedule 
as  the  first  period  of  the  cold  start 
test.  The  second  period  of  the  hoi 
start  test,  “stabilized”  phase,  is  as¬ 
sumed  to  be  identical  to  the  second 
period  of  the  cold  start  test.  There¬ 
fore,  the  hot  start  test  terminates 
after  the  first  period  (505  seconds)  is 
run. 

(b)  The  following  steps  shall  be 
taken  for  each  test: 

(1)  Place  drive  wheels  of  vehicle  on 
dynamometer  without  starting  engine. 

(2)  Open  the  vehicle  engine  compart¬ 
ment  cover  and  position  the  cooling 
fan. 

(3)  With  the  sample  selector  valves 
in  the  “standby”  position  connect, 
evacuated  sample  collection  bags  to 
the  dilute  exhaust  and  dilution  air 
sample  collection  systems. 

(4)  Start  the  CVS  (if  not  already  on), 
the  sample  pumps  (except  the  Diesel 
particulate  sample  pump,  if  applica¬ 
ble),  the  temperature  recorder,  the  ve¬ 
hicle  cooling  fan  and  the  heated  hy¬ 
drocarbon  analysis  recorder  (Diesels 
only).  (The  heat  exchanger  of  the  con¬ 
stant  volume  sampler,  if  used,  Diesel 
hydrocarbon  analyzer  continuous 
sample  line  and  filter  (if  applicable) 
should  be  preheated  to  their  respec¬ 
tive  operating  temperatures  before  the 
test  begins.) 

(5)  Adjust  the  sample  flow  rates  to 
the  desired  flow  rate  and  set  the  gas 
flow  measuring  devices  to  zero. 
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(i)  For  gaseous  samples,  the  mini¬ 
mum  flow  rate  is  0.17  cfm  (0.08  1/s). 

(ii)  For  particulate  samples,  the 
minimum  flow  rate  is  the  equivalent 
of  0.130  SCFM/in*  (0.00951  standard 
liters  per  second  per  square  centi¬ 
meter)  of  filter  face  area. 

Note.— CFV-CVS  sample  flow  rate  is  fixed 
by  the  Venturi  design. 

(6)  Attach  the  exhaust  tube  to  the 
vehicle  tailpipe(s). 

(7)  Carefully  install  a  particulate 
sample  filter  into  each  of  the  two 
filter  holders  for  Diesel  tests.  The  fil¬ 
ters  must  be  handled  only  with  for¬ 
ceps  or  tongs.  Rough  or  abrasive  filter 
handling  will  result  in  erroneous 
weight  determination. 

(8)  Start  the  gas  flow  measuring 
device,  position  the  sample  selector 
valves  to  direct  the  sample  flow  into 
the  “transient”  exhaust  sample  bag 
and  the  “transient”  dilution  air 
sample  bag  (turn  on  the  Diesel  hydro¬ 
carbon  analyzer  system  integrator, 
mark  the  recorder  chart,  start  particu¬ 
late  sample  pump  No.  1,  and  record 
both  gas  meter  readings,  if  applicable), 
turn  the  key  on,  and  start  cranking 
the  engine. 

(9)  Fifteen  seconds  after  the  engine 
starts,  place  the  transmission  in  gear. 

(10)  Twenty  seconds  after  the  engine 
start,  begin  the  initial  vehicle  accelera¬ 
tion  of  the  driving  schedule. 

(11)  Operate  the  vehicle  according  to 
the  Urban  Dynamometer  Driving 
Schedule  (§86.115). 

Note.— During  Diesel  testing,  adjust  the 
flow  rate  through  the  particulate  sample 
probe  to  maintain  a  constant  value  within  ± 
5  percent  of  the  set  flow  rate.  Record  the 
average  temperature  and  pressure  at  the  gas 
meter  inlet.  If  the  set  flow  rate  cannot  be 
maintained  because  of  high  particulate 
loading  on  the  filter,  the  test  shall  be  termi¬ 
nated.  The  test  shall  be  rerun  using  a  small¬ 
er  diameter  probe,  0.5  inch  (1.27  centimeter) 
minimum,  or  larger  diameter  filter,  or  both. 

(12)  At  the  end  of  the  deceleration 
which  is  scheduled  to  occur  at  505  sec¬ 
onds,  simultaneously  switch  the 
sample  flows  from  the  “transient” 
bags  to  the  “stabilizied”  bags,  switch 
off  gas  flow  measuring  device  No.  1, 
(switch  off  the  No.  1  Diesel  hydrocar¬ 
bon  integrator  and  the  No.  1  particu¬ 
late  sample  pump,  mark  the  Diesel  hy¬ 
drocarbon  recorder  chart,  and  close 
valves  isolating  particulate  filter  No.  1, 
if  applicable)  and  start  gas  flow  meas¬ 
uring  device  No.  2  (and  start  the 
Diesel  hydrocarbon  integrator  No.  2 
and  the  No.  2  particulate  sample  pump 
and  open  valves  isolating  particulate 
filter  No.  2,  if  applicable).  Before  the 
acceleration  which  is  scheduled  to 
occur  at  510  seconds,  record  the  meas¬ 
ured  roll  or  shaft  revolutions  and  reset 
the  counter  or  switch  to  a  second 
Counter.  As  soon  as  possible,  transfer 
the  “transient”  exhaust  and  dilution 
air  samples  to  the  analytical  system 


and  process  the  samples  according  to 
§86.140,  obtaining  a  stabilized  reading 
of  the  exhaust  sample  on  all  analyzers 
within  20  minutes  of  the  end  of  the 
sample  collection  phase  of  the  test. 

(13)  Turn  the  engine  off  2  seconds 
after  the  end  of  the  last  deceleration 
(at  1,369  seconds). 

(14)  Five  seconds  after  the  engine 
stops  running,  simultaneously  turn  off 
gas  flow  measuring  device  No.  2  (and 
the  Diesel  hydrocarbon  integrator  No. 
2.  mark  the  hydrocarbon  recorder 
chart,  turn  off  the  No.  2  particulate 
sample  pump  and  close  the  valves  iso¬ 
lating  particulate  filter  No.  2,  if  appli¬ 
cable)  and  position  the  sample  selector 
valves  to  the  "standby”  position  (and 
open  the  valves  isolating  particulate 
filter  No.  1,  if  applicable).  Record  the 
measured  roll  or  shaft  revolutions 
(both  gas  meter  readings),  and  re-set 
the  counter.  As  soon  as  possible,  trans¬ 
fer  the  “stabilized”  exhaust  and  dilu¬ 
tion  air  samples  to  the  analytical 
system  and  process  the  samples  ac¬ 
cording  the  §86.140,  obtaining  a  stabi¬ 
lized  reading  of  the  exhaust  sample  on 
all  analyzers  within  20  minutes  of  the 
end  of  the  sample  collection  phase  of 
the  test.  (Carefully  remove  both  par¬ 
ticulate  sample  filters  from  their  re¬ 
spective  holders,  and  place  each  in  a 
separate  petri  dish,  and  cover,  if  appli¬ 
cable.) 

(15)  Immediately  after  the  end  of 
the  sample  period,  turn  off  the  cooling 
fan  and  close  the  engine  compartment 
cover. 

(16)  Turn  off  the  CVS  or  disconnect 
the  exhaust  tube  from  the  tailpipe(s) 
of  the  vehicle. 

(17)  Repeat  the  steps  in  paragraph 

(b)(2)  through  (b)(ll)  of  this  section 
for  the  hot  start  test,  except  only  two 
evacuated  sample  bags  (and  only  one 
particulate  filter  sample,  if  applicable) 
are  required;  one  for  sampling  exhaust 
gas  and  another  for  sampling  dilution 
air.  The  step  in  paragraph  (b)(8)  of 
this  section  shall  begin  between  9  and 
1 1  minutes  after  the  end  of  the  sample 
period  for  the  cold  start  test. 

(18)  At  the  end  of  the  deceleration 
which  is  scheduled  to  occur  at  505  sec¬ 
onds,  simultaneously  turn  off  gas  flow 
measuring  device  No.  1  (and  the  Diesel 
hydrocarbon  integrator  No.  1,  mark 
the  Diesel  hydrocarbon  recorder  chart 
and  turn  off  the  No.  1  particulate 
sample  pump,  if  applicable)  and  posi¬ 
tion  the  sample  selector  valve  to  the 
“standby”  postion.  (Engine  shutdown 
is  not  part  of  the  hot  start  test  sample 
period.)  Record  the  measured  roll  or 
shaft  revolutions  (and  the  No.  1  gas 
meter  reading).  (Carefully  remove  the 
third  particulate  sample  filter  from  its 
holder  and  place  in  a  clean  petri  dish 
and  cover,  if  applicable.) 

(19)  As  soon  as  possible,  transfer  the 
hot  start  “transient”  exhaust  and  dilu¬ 
tion  air  samples  to  the  analytical 


system  and  process  the  samples  ac¬ 
cording  to  §86.140  obtaining  a  stabi¬ 
lized  reading  of  the  exhaust  sample  on 
all  analyzers  within  20  minutes  of  the 
end  of  the  sample  collection  phase  of 
the  test. 

(20)  As  soon  as  possible,  and  in  no 
case  longer  than  one  hour  after  the 
end  of  the  hot  start  phase  of  the  test, 
transfer  the  three  particulate  filters  to 
the  weighing  chamber  for  post-test 
conditioning,  if  applicable. 

(21)  Disconnect  the  exhaust  tube 
from  the  vehicle  tailpipe(s)  and  drive 
the  vehicle  from  dynamometer. 

(22)  The  CVS  may  be  turned  off,  if 
desired. 

(23)  Vehicles  to  be  tested  for  evapo¬ 
rative  emissions  will  proceed  according 
to  §86.138.  For  all  others  this  com¬ 
pletes  the  test  sequence. 

22.  A  new  §8^.139-81  is  added  and 
reads  as  follows: 

§  86.139-81  Diesel  particulate  filter  han¬ 
dling  and  weighing. 

(a)  At  least  8  hours,  but  not  more 
than  56  hours  before  the  test,  place 
each  filter  in  an  open,  but  protected, 
petri  dish  and  place  in  the  weighing 
chamber  which  meets  the  humidity 
and  temperature  specifications  of 
§86.112. 

(b)  At  the  end  of  the  8  to  56  hour 
stabilization  period,  weigh  the  filter 
on  a  balance  having  a  precision  of  one 
microgram.  Record  this  weight.  This 
reading  is  the  tare  weight. 

(c)  The  filter  shall  then  be  stored  in 
a  covered  petri  dish  which  shall 
remain  in  the  weighing  chamber  until 
needed  for  testing. 

(d)  If  the  filter  is  not  used  within 
one  hour  of  its  removal  from  the 
weighing  chamber,  it  shall  be  re¬ 
weighed. 

(e)  After  the  test,  and  after  the 
sample  filter  is  returned  to  the  weigh¬ 
ing  room,  condition  it  for  at  least  8 
hours  but  not  more  than  56  hours. 
Then  weigh  a  second  time.  This  latter 
reading  is  the  gross  weight  of  the 
filter.  Record  this  weight. 

(f)  The  net  weight  (Pe)  is  the  gross 
weight  minus  the  tare  weight. 

Note.— Should  the  sample  on  the  filter 
contact  the  petri  dish  or  any  other  surface, 
the  test  is  void  and  must  be  re-run. 

23.  A  new  §86.142-81  is  added  and 
reads  as  follows: 

§86.142-81  Records  required. 

The  following  information  shall  be 
recorded  with  respect  to  each  test: 

(a)  Test  number. 

(b)  System  or  device  tested  (brief  de¬ 
scription). 

(c)  Date  of  time  of  day  for  each  part 
of  the  test  schedule. 

(d)  Instrument  operated. 

(e)  Driver  or  operator. 
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(f)  Vehicle:  ID  number,  manufactur¬ 
er,  model  year,  standards,  engine 
family,  evaporative  emissions  family, 
basic  engine  description  (including  dis¬ 
placement,  number  of  cylinders,  turbo¬ 
charger  used,  and  catalyst  usage),  fuel 
system  (including  number  of  carbure¬ 
tors,  number  of  carburetor  barrels, 
fuel  inection  type  and  fuel  tank(s)  ca¬ 
pacity  and  location),  engine  code, 
gross  vehicle  weight  rating,  inertia 
weight  class,  actual  curb  weight  at 
zero  miles,  actual  road  load  at  50  mph 
(80  kph),  transmission  configuration, 
rpm  and  drive  wheel  tire  pressure,  as 
applicable. 

(g)  Indicated  road  load  power  ab¬ 
sorption  at  50  mph  (80  kph)  and  dyna¬ 
mometer  serial  number.  As  an  alterna¬ 
tive  to  recording  the  dynamometer 
serial  number,  a  reference  to  a  vehicle 
test  cell  number  may  be  used,  with  the 
advance  approval  of  the  Administra¬ 
tor,  provided  the  test  cell  records  show 
the  pertinent  information. 

(h)  All  pertinent  instrument  infor¬ 
mation  such  as  tuning-gain-serial 
number-detector  number-range.  As  an 
alternative  a  reference  to  a  vehicle 
test  cell  number  may  be  used,  with  the 
advance  approval  of  the  Administra¬ 
tor,  provided  test  cell  calibration  rec¬ 
ords  show  the  pertinent  instrument  in¬ 
formation. 

(i)  Recorder  charts:  Identify  zero, 
span,  exhaust  gas,  and  humidity. 

(j)  Test  cell  barometric  pressure,  am¬ 
bient  temperature  and  humidity. 

Note.— A  central  laboratory  barometer 
may  be  used;  provided,  that  individual  test 
cell  barometric  pressures  are  shown  to  be 
within  ±0.1  percent  of  the  barometric  pres¬ 
sure  at  the  central  barometer  location. 

(k)  Fuel  temperatures,  as  prescribed. 

(l)  Pressure  of  the  mixture  of  ex¬ 
haust  and  dilution  air  entering  the 
CVS  metering  device,  the  pressure  in¬ 
crease  across  the  device,  and  the  tem¬ 
perature  at  the  inlet.  The  temperature 
may  be  recorded  continuously  or  digi¬ 
tally  to  determine  temperature  vari¬ 
ations. 

M  =»  0.43  (M  +  M  )/(D  +  D 

p  D  l>  f't  C 

1  2 

where: 

(1)  Mp  =  Mass  of  particulate  deter¬ 
mined  from  the  "transient”  phase  of 
the  cold  start  test,  in  grams  per  test 
phase. 

(2)  MD  =Mass  of  particulate  deter¬ 
mined  from  the  "stabilized”  phase  of 


(m)  The  number  of  revolutions  of 
the  positive  displacement  pump  accu¬ 
mulated  during  each  test  phase  while 
exhaust  samples  are  being  collected. 
The  number  of  standard  cubic  feet 
metered  by  a  critical  flow  venturi 
during  each  test  phase  would  be  the 
equivalent  record  for  a  CFV-CVS. 

(n)  The  humidity  of  the  dilution  air. 

Note.— If  conditioning  columns  are  not 
used  (see  §§86.122  and  86.144)  this  measure¬ 
ment  can  be  deleted.  If  the  conditioning  col¬ 
umns  are  used  and  the  dilution  air  is  taken 
from  the  test  cell,  the  ambient  humidity  can 
be  used  for  this  measurement. 

(o)  The  temperature  of  the  gas  flow¬ 
ing  in  the  heated  sample  line  before 
the  heated  filter,  and  also  before  the 
HFID,  and  the  temperature  of  the 
control  system  of  the  heated  hydro¬ 
carbon  detector  (for  Diesel  vehicles 
only). 

(p)  The  driving  distance  for  each  of 
the  three  phases  of  the  test,  calculat¬ 
ed  from  the  measured  roll  or  shaft 
revolutions. 

(q)  Additional  required  records  for 
Diesel  vehicles.  (1)  Pressure  and  tem¬ 
perature  of  the  dilute  exhaust  mixture 
(and  dilution  air  if  sampled)  at  the 
inlet  to  the  gas  meter  used  for  particu¬ 
late  sampling. 

(2)  The  temperature  of  the  dilute 
exhaust  mixture  inside  the  dilution 
tunnel  near  the  inlet  of  the  particu¬ 
late  probe. 

(3)  Gas  meter  readings  at  the  start 
of  each  sample  period  and  at  the  end 
of  each  sample  period. 

(4)  The  stabilized  pre-test  weight 
and  post-test  weight  of  each  particu¬ 
late  sample  filter. 

(5)  The  temperature  and  humidity 
of  the  ambient  air  in  which  the  partic¬ 
ulate  filters  were  stabilized. 

24.  A  new  §86.145-81  is  added  and 
reads  as  follows: 

§86.145-81  Calculations;  particulate  emis¬ 
sions. 

(a)  The  final  reported  test  results 
for  the  mass  of  particulate  (Mp)  in 
grams/mile  shall  be  computed  as  fol¬ 
lows: 

+  0.57  (M  +  M  )/ (D  +  D  )) 

p  p  ht  s 
3  2 

the  cold  start  test,  in  grams  per  test 
phase. 

(3)  Mp  =Mass  of  particulate  deter¬ 
mined  from  the  "transient”  phase  of 
the  hot  start  test,  in  grams  per  test 
phase. 

(4)  D<*=The  measured  driving  dis¬ 
tance  from  the  "transient”  phase  of 
the  cold  start  test,  in  miles. 


(5)  D„=The  measured  driving  dis¬ 
tance  from  the  “stabilized”  phase  of 
the  cold  start  test,  in  miles. 

(6)  Dh,=The  measured  driving  dis¬ 
tance  from  the  "transient”  phase  of 
the  hot  start  test,  in  miles. 

(b)  The  mass  of  particulate  for  each 
phase  of  testing  is  determined  as  fol¬ 
lows: 


e.  ph 

m  =  v  x  (1  -  l/DF)) 

p.  mix.  V  V. 

J  J  eP j  bp 


where: 

(1)  j  =  l,  2  or  3  depending  on  which 
phase  the  mass  of  particulate  is  being 
determined  for  (i.e.,  the  "transient” 
phase  of  the  cold  start  test,  the  "stabi¬ 
lized”  phase  of  the  cold  start  test,  or 
the  "transient”  phase  of  the  hot  start 
test). 

(2)  Vma= Total  dilute  exhaust 
volume  in  cubic  feet  per  test,  corrected 
to  standard  conditions  528  R  (293K) 
and  29.92  in  Hg  (101.3  kPa).  Vm„  is  fur¬ 
ther  defined  in  §86.144. 

(3)  P,=mass  of  particulate  per  test 
on  the  exhaust  filter,  grams. 

(4)  Pb=mass  of  particulate  on  the 
"background”  filter,  grams. 

(i)  The  background  particulate  level, 
P„,  inside  the  dilution  air  filter  box  at 
EPA  is  very  low.  Pb  will  be  assumed  =  0, 
and  background  particulate  samples 
will  not  be  taken  with  each  exhaust 
sample.  It  is  recommended  that  back¬ 
ground  particulate  checks  be  made  pe¬ 
riodically  to  verify  the  low  level. 

(ii)  Any  manufacturer  may  make  the 
same  assumption  without  prior  EPA 
approval. 

(iii)  If  Pb  is  assumed =0,  then  no 
background  correction  is  made.  The 
equation  for  particulate  mass  emis¬ 
sions  then  reduces  to: 

v  .  P 


(6)  Vep= total  volume  of  sample 
pulled  through  the  filter,  cubic  feet  at 
standard  conditions. 


v 

ep 


=  v 

ap 


x 


(P 


bar 


T. 

IP 


P.  )  x  528 

*P _ 

x  29.92 
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where: 

(i)  V.p= corrected  (according  to  pro¬ 
cedure  specified  in  §86.120)  dilute  ex¬ 
haust  sample  volume,  cubic  feet. 

(ii)  Pbar= barometric  pressure,  in  Hg. 

(iii)  Pip= pressure  elevation  above 
ambient  measured  at  the  inlet  to  the 
dilute  exhaust  sample  gas  meter,  in 
Hg.  For  most  gas  meters  with  unre 
stricted  discharge  Pip  is  negligible  and 
can  be  assumed =0. 

(iv)  Tip= average  temperature  of' the 
dilute  exhaust  sample  at  the  inlet  to 
the  gas  meter,  °R. 

(7)  Vbp^ total  volume  of  the  back¬ 
ground  sample,  cubic  feet  at  standard 
conditions.  (Vbp  is  not  required  if  Pb  is 
assumed =0.)  It  is  calculated  using  the 
following  formula: 

V  «  V  X  (P  «■  P  )  x  528 

bp  ab _ bar  ib _ 

T  x  29.92 
ib 


where: 

(1)  Vab= corrected  (according  to  pro¬ 
cedure  specified  in  §86.120)  back¬ 
ground  sample  volume,  cubic  feet. 

(ii)  Pbar= barometric  pressure,  in  Hg. 

( iii  )Pib= pressure  elevation  above  am¬ 
bient  measured  at  the  inlet  to  the 
background  gas  meter,  in  Hg.  For  most 
gas  meters  with  unrestricted  discharge 
P  is  negligible  and  can  be  assumed =0. 

(iv)  T,b= average  temperature  of  the 
background  sample  at  the  inlet  to  the 
gas  meter,  °R. 

(8)  DF=dilution  factor.  (DF  is  not 
required  if  Pb  is  assumed =0.)  DF  is  de¬ 
fined  in  §  86.144-78. 

25.  Section  86.605  is  amended  by 
adding  paragraph  (a)(l)(iii)(E)  to  read 
as  follows: 

§  86.605  Maintenance  of  Records;  submit¬ 
tal  of  information 

(a)  •  •  • 

(1) *  *  * 

(iii)  *  *  * 

(E)  Additional  required  records  for 
Diesel  vehicles. 

(2)  Pressure  and  temperature  of  the 
dilute  exhaust  mixture  (and  dilution 
air  if  sampled)  at  the  inlet  to  the  gas 
meter  used  for  particulate  sampling. 

(2)  The  temperature  of  the  dilute 
exhaust  mixture  inside  the  dilution 
tunnel  near  the  inlet  of  the  particu¬ 
late  probe. 

(3)  Gas  meter  readings  at  the  start 
of  each  sample  period  and  at  the  end 
of  each  sample  period. 

(4)  The  stabilized  pre-test  weight 
and  post-weight  of  each  particulate 
sample  filter. 


(5)  The  temperature  and  humidity 
of  the  ambient  air  in  which  the  partic¬ 
ulate  filters  were  stabilized. 

•  •  •  •  • 

26.  Section  86.608  is  amended  by  re¬ 
vising  paragraph  (a)  to  read  as  follows: 

§  86.608  Test  procedures. 

(a)  The  prescribed  test  procedure 
1980  model  year  and  later  light-duty 
vehicles  and  light-duty  trucks  is  con¬ 
tained  in  Subpart  B  of  this  Part. 

•  •  •  •  * 

27.  Section  86.609  is  amended  by  re¬ 
vising  paragraph  (a)  to  read  as  follows: 

§  86.609  Calculation  and  reporting  -of  test 
results. 

(a)  Initial  test  results  shall  be  calcu¬ 
lated  following  the  method  prescribed 
in  Subpart  B  of  this  Part.  Initial  test 
results  shall  be  rounded  in  accordance 
with  ASTM  E  29-67  to  the  number  of 
places  to  the  right  of  the  decimal 
point  indicated  by  expressing  the  ap¬ 
propriate  emission  standard  to  three 
significant  figures. 

♦  *  •  *  * 

28.  Section  86.610  is  amended  by  re¬ 
vising  paragraph  (a)  to  read  as  follows: 

§86.610  Acceptance  and  rejection  of 
batches. 

(a)  A  failed  vehicle  is  one  whose 
final  deteriorated  test  results,  for  one 
or  more  of  the  regulated  exhaust  pol¬ 
lutants.  when  compared  to  the  appli¬ 
cable  emission  standard  for  that  pol¬ 
lutant.  exceeds  that  standard. 

♦  m  •  *  * 

29.  Section  86.611  is  amended  by  re¬ 
vising  paragraph  (c)  to  read  as  follows; 

§  86.611  Acceptance  and  rejection  of  batch 
sequence. 

•  +  •  *  • 

(c)  If  the  batch  sequence  is  accepted 
for  all  regulated  pollutants,  the  manu¬ 
facturer  will  not  be  required  to  per¬ 
form  any  additional  testing  of  vehicles 
from  subsequent  batches  pursuant  to 
the  initiating  test  order. 

•  •  •  •  •  * 

30.  Appendices  IX  and  X  to  Part  86 
do  not  apply  to  the  1980  model  year 
and  subequent  model  years. 

(Sections  202.  206.  208.  301(a)  of  the  Clean 
Air  Act  as  Amended  (42  U.S.C.  7521.  7525. 
7542,  7601(a)).) 
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